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New Embossing Press. 


The embossing press shown in the cut is 
designed to take the place of a drop for such 
work as embossing the handles of silver 
spoons, forks and ladles, and for stamping 
medals and like varieties of heavy work. It 
is built with a heavy bed to sustain the 
action of the press. Four steel posts or 
columns, which are 5” in diameter at the 
narrowest part, and bear the principal strain, 
support a heavy cross head, which is held in 





position and adjusted by four heavy nuts, 
on which is cnt a worm gear actuated by 
the hand wheel as shown. This gear affords 
an easy, positive and extremely delicate 
adjustment, one one-thousandth of an inch 
(ro'95) being easily within the measure of 
adjustment gained if desired. A notable 
feature of this machine, as a mechanical 
contrivance, is the ease and accuracy with 
which these four nuts are actuated at the 
same time by a single motion of the wheel. 

The hand lever in front of press 
arranged to operate the friction clutch that 
connects the driving shaft with the train of 
gears, giving the operator perfect control of 
the working parts, stopping in middle of 
the stroke if desired. 

The large arm or lever in the center of the 
machine is connected with the crank shaft, 
in such a manner that the whole strain is 
borne by the wrought iron—both shown in 
the engraving. This arm or lever is con- 
nected with a toggle joint, which is encased 
to keep it safely out of the way, giving an 
upward motion to the lower die, while the 
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upper die remains stationary, a method 
which reverses the usual plan of construc- 
tion in metal-working presses. 

This press will give one thousand tons 
pressure, and will receive dies with face 2 
inches wide by 12 inches long, or 4 inches 
in diameter. 
11 tons, has an adjustment of 3 inches, and 
motion of 2 inches. The balance wheel 
63 inches diameter, weighs 1,440 lbs., and 
should run at 200 revolutions per minute. 
This press is made by Bliss & Williams, 
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Plymouth, Pearl and John Streets, Brook 
Ivn, N.Y. 
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Novel Manufacturing Enterprise. 





According to an Elgin, Ill., paper, a 
watch manufactory is to be established with 
ina year in that town novel 
financial plan. The company enters into a 
contract with the leading and substantial 
jewelers throughout the country to furnish 
its watches to those dealers for a term of 
twenty years, company’s option, at a dis- 
count of fifteen per cent. from jobbers’ 
prices, the jewelers, for this concession, 
depositing the sum of $200 cash with the 
company, to be used as working capital 
until the new company is firmly upon its 
feet. It is said that such progress has been 
made that one hundred and twenty-five con- 
tracts have already been entered into, and 
$25,000 thus pledged by contract. Enough 
additional contracts, it is claimed, will be 
made soon to raise $40,000, when the factory 
will be erected and work commenced, 


upon a very 


Extracts from Chordal’s Letters, 
Mr. Editor: 
* * * * Tt has become the habit with 
a certain class of machine designers to neg- 
lect and belittle certain little conveniences 
and nicknoddles, whose true utility has been 
established beyond all doubt. 
I have been there myself, but have never 
attempted to analyze the motive which 
prompted the suppression of really useful 
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for some attention paid to apparently trifling 


details of convenience, and, at the same 
time, I am forced to the belief that what 
we call the best builders pay the least atten- 
tion to such things. From what I have 
seen of machinery, if I were offered a ma- 
chine which at first sight presented many little 
painstaking details of convenience, I would 
at once want to look into the workmanship 
and know if things were round and square 
and flat and strong. I do not think it true 


‘traps’ about a machine. I think, now, that |that all good tools have the little conveni- 
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the action is governed by the same law of 


commerce which allows surfaces, that should 
be finished, to be painted; which allows a 
mud-colored paint, called steel color; to be 
used, instead of good machinery paint and 
varnish; the said commercial law of design 
being that it is folly to put anything useful 
or ornamental on a machine which 
absolutely requisite in order to render it 


is not 


sulable. 

* * * * Almost any one, who has had 
anything to do with machinery, will have 
noticed that many little conveniences, which 
are of real utility, are often omitted on 
what is known as the best makes. I believe 
it to be true, that the worse a machine is in 
general respects, the more of such details 
will be found. I believe it is considered the 
proper thing for bigh-class machine builders 
to use the word ‘‘meretricious” in regard to 
such details of the work of competitors, 
meaning thereby that such things are simply 
the empty, vulgar flauntings of prostitution, 
Personally, [ have long since come to the 
conclusion that a machine is none the worse 


To 


ences omitted, or that all tools with little 
handy traps on them are bad. 

* * * * Many of the so-called conven- 
machine tools, for instance, are 
of very doubtful utility, when the additional 
complication is considered, and any builder 
is, of course, justified in giving himself the 
benefit of the doubt by saving their cost. 
Furthermore, the machine buyer is too often 
a man who, while he has a hundred men 
running machines for him, has never run 
one himself, and never watched the 
operation closely while some one else was 
Such a buyer will not invest 
ten cents in little things which appear to 
him to enhance only the comfort and con- 
venience of a workman. He overlooks the 
fact that manufacturing capacity consists 
of men and facilities, either of which may 
be of little or great value. If the views 
above indicated were carried far enough in 
the same direction, it would suggest that 
the machine itself need not be purchased. 

* * * * Some years ago, some brill- 
jant genius of a machinist conceived the 


iences of 


has 


running one. 
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happy ideaof drilling a hole in the tail stock 
of a lathe, to hold oil for use on the centers. 
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the foundry once in a while, and a general 
spirit of shiftlessness allowed the foundry 


J . . | . 
Half of the lathe builders now incorporate | hands to hang all manner of plunder on it. 


this hole into the design of their lathes. 
cost of the thing is about fifteen cents, 


its value, by a direct saving of money, is | 


about that much per day. 


| 


The | It didn’t make much difference, because it 
and | wouldn’t work anyhow. 


The head gearing was all cast, and the 


Every lathesman | pitch was so coarse that a broken tooth now 


knows that when he has his elbow crooked | and then didn’t alter the appearance any. 
under ove end of a heavy job, and is just |The method of throwing the back gear out port of the board of United States Naval 


ready to screw the tail center up, and needs 


some oil, the oil can be always at the other | All you had to do was to take a wrench and English steam yacht, ‘‘ Anthracite.” 


of action was at once simple and effective. 


end of the lathe or on some other lathe, or| unscrew some things, and take the whole 


The hole 


in the tail stock is a special oil can, just 


almost anywheres out of reach. 


where needed, and one which cannot, under 
away. The drill- 
shaped oiler kept in this hole, delivers a 
single drop in the center of a job, while an 


any circumstances, get 


oil can, of any construction of squirt, will 
deliver the one needed drop on the center, 
provided you can reach the oil can, and not 
less than sixty drops on the floor. Here is a 
big percentage of gain in oil. 

* * * * Question: First.— As a 
conservator of force and material, with pro- 
portion in view, is the reaping machine ¢ 
more important or perfect or valuable inven- 
tion than the oil pot on a tail stock? Ques- 
tion: Second.—Why do the ‘‘other” tool 
builders leave the oil pot off tail stocks? 

*« * * * Once on atime I ran a lathe, 
or spent much time trying to run one, and 
under one of the carriage-wings was pivoted 
a little chalk cup, exactly like the cups on 
billiard tables. I thought, at first, that some 
fellow had stolen the thing from some 
saloon and put it on the lathe, but a little 
investigation showed me that it had been 
calculated for when the lathe was designed. 
It was a good institution, well worth modern 
consideration. I wrestled with this lathe 
about four months, and I solemnly declare 
that the before-mentioned chalk holder was 
the only good thing about it. This chalk 
cup was past all criticism. Its convenient 
location, its freedom of opening, its marvel- 
ous capacity to hold chalk nicely, its 
novelty, and its general existence were all to 
be commended; but the other parts of the 
lathe—may I never see or hear of their like 
again! What the designer had neglected 
in the way of general viciousness, the build- 
er and years of wear had made complete. 
1 do not remember what the swing of the 
lathe was, or pretended to be. All lathes 
have a swing, of course, but this had several 
of them. It was one swiny at the face plate, 
another atthe tail stock; one swing over the 
carriage, when it fed in one direction, and 
another when it fed in the other direction, 
besides an infinite variety of swings as 
you picked out different crooks in the bed. 
The tail stock had a set-over movement, 
and several undesirable erratic movements 
in addition. 

The tail spindle didn’t fit, and never had 
fitted, and it had a different traverse every 
day. You never could know how far back 
it would be drawn, or how far out it would 
The tail stock hand wheel had two 
handles in it—enough for two lathes, while 
this was no lathe at all. 

Both centers were fitted in square holes, 
but not in the same square hole, by any 
means. 

The carriage was composed largely of tool 
post and cog gearing. As nearly as I can 
remember, the tool post reached all the way 
down to the saddle. It was so limber and 
springy that, long after you threw the feed 
out, the tool post would continue to urge 
the tool forward. The apron gearing was 
all on the outside, and there was lots of it 
It was never safe to reach down to take hold 
of anything without a good look first, on 
account of the danger of grabbing some- 
thing built on the nut-cracker style. There 
was machinery on that apron which had 
been a failure when the lathe was new, and 
all of it had been tinkered with and re- 
modeled and altered, and all the old stuff 
left. Inever pretended to understand the 
thing. 

Among the other element of the feeding 
mechanism was a rack which moved end- 
wise on the lathe, sliding between the two 
front V's. A hole in the wall allowed the 
projecting end of this rack to go out into 


go. 
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back rigging off and throw it on the floor. 
If it was off, [seldom bothered to put it 
on, and if it was on, I generally let it alone. 
It didn’t make any difference, anyhow. 
This was the case with most all the details 
of the lathe. It didn’t make any difference 
what you did, the thing would still produce, 
or fail to produce, the same effect. The tail 
stock was just as apt to be stiff and steady 
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when loose as when screwed down tight. 
No scientific manipulation anything 
would have the least effect on chattering. 
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was as good as I usually did, but it annoyed 
me, and cost the bosses lots of money. 
+ * © * Very respectfully, 
CHORDAL. 
——_-g>e——_—_ 


Navy Yard Tests of the Anthracite. 


The following are extracts from the re- 


engineers, who were appointed to test the 
The 
experiment was made at the Navy Yard, in 
Brooklyn, N. Y., Aug. 13th and 14th, 1880. 

‘The experiment was made with the ves- 
the wharf, the test 
solely for the purpose of ascertaining the 


sel secured to being 
cost of the horse power in water and coal. 
‘“The engines and boilers were managed 
by the engine force of the vessel, and the 
data 
and observations made during six consecu- 


collected, indicator diagrams taken, 


16 lbs, 


lbs. 


8.568 4 | Pera 


lbs. | 


121.3 Average 


» 16 lbs, 


Seale 40 Ibs 


tive hours by a watch composed of three 
The coal, which was bitu- 
the Mine; of 


naval engineers. 


minous, was from Powelton 


If the lathe didn’t feed, it was hard to make good quality; was filled in bags, containing 


it do so, and if it did feed, it was sometimes 


100 lbs. net each, and brought to the dock, 


impossible to stop the feed without stopping the coal bunkers having been previously 


the lathe. There was nothing about the 
lathe, always excepting the chalk 
which was not as bad, or even worse, than 
skillful intention could make it. 

I got four dollars a day for running that 
lathe, and would not do it again, under the 
same circumstances for twice the money. 
With my present knowledge of the money 
saving qualities of decent tools, I would not 
pay a good man twenty-five cents a day to 
run it for me. 
doing about three weeks’ work on the mis 
erable old tool, and I earned my money, but 
the man who paid me might have half paid 
for a good lathe out of the increase of pro 
duction, The work I did on this old lathe 


I got four months’ pay for 


sealed. 


An employee of the yard brought 


cup, the coal on board, a single bag at a time, as 


it was wanted, and passed it below, report- 
ing it to the senior engineer on watch, who 
recorded it, and also the time at which it 
was sent below. At the end of each watch, 
as a check on the record, the empty bags 
were counted and sent on shore. No errors 
or omissions were discovered. The ashes 
were hoisted out dry, and weighed on the 
wharf by the senior engineer of the watch. 
The feed 
livery from the condenser, and before it was 


water was weighed after its de- 
pumped into the boiler. For this purpose a 
It was of 
boiler plate, and divided into two nearly 


tank was especially constructed. 
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equal parts, by a vertical water-tight plate. 
In the top edge of this plate, a horizontal 
rectangular notch (6” long and 2” deep) was 
cut, by which the height to which each half 
of the tank could be filled was determined. 
The mean weight of water each compart- 
ment of the tank held, when filled, was 680 
pounds, at a temperature of 74° Fahrenheit. 
In the computations, corrections have been 
made for the difference in weight between 
water at this temperature and the mean 
temperature of the feed water. One of the 
main engine feed pumps was disconnected 
from the boiler, and its discharge pipe led 
above the measuring tank, where it termi- 
nated in a swinging return bend. By a 


slight movement, the opening could be 
turned over either compartment of the 
tank, into one or the other of which, at 


will, this pump discharged the condensed 
water from the hot well. The other feed 
pump was disconnected from the hot well, 
and its suction pipe led to the bottom of 
the two compartments of the tank, through 
a cock on each, so that the contents ot 
either could be drawn out and discharged 
within the boiler. 

‘The method of measuring the water and 
recording it was as follows: One side of the 
tank having been filled, the swinging pipe 
was turned so as to discharge into the other. 
When the water in the full compartment 
settled to the height of the edge of the 
notch, the cock in the feed pipe was opened, 
and its contents pumped into the boiler 
(obviously, care was taken to empty the 
compartment in less time than it took to fill 
the other). When empty, its feed cock was 
closed. When the water in the compart- 
ment being filled reached within a few 
inches of the top of the notch, a gong in the 
engine was sounded once, to call attention, 
and, when it reached the edge of the notch, 
the gong was struck twice. At this instant 
the assistant engineer in the engine room 
noted the reading of the engine counter, 
and, immediately afterward, the height of 
the water in the boiler. The attendant 
at the tank noted the time at which each 
compartment was filled, keeping the record 
of each separately, and recording the tem 
perature of the water in each compartment, 
when half emptied. After entering the 
reading of the counter, the senior engincer 
of the watch ascertained the numerical 
difference between that and the preceding 
entry, and if it was far from the average of 
these differences, the cause was sought for. 
By this system of checks, any errors of 
record could have been detected. All parts 
of the tank pipes and cocks were plainly 
visible, and any leaks were easily seen. 
There was one of four drops per minute in 
the feed pipe from the tank, and one of 
ubout twice this quantity in the pipe leading 
to the tank. The drip from this last leak 
was collected for six hours, and found to 
be 11g lbs. The water lost in the circulation 
to and from the engine and boiler was re- 
placed by adding measured quantities to the 
tank that was being filled. The added water 
was, therefore, measured in the tank and 
charged in the cost. At the end of the 
trial, the water in the boiler and in the hot 
well was brought to the height at which it 
stood when the trial commenced. These 
quantities are also charged in the line of 
waterevaporized. The indicators were tested 
before and after the trial, and their scales 
accurately ascertained. Diagrams from the 
working endsof each cylinder were taken 
every half hour. The recorded data, utilized 
and tabulated, commenced at the moment a 
compartment was filled, and ended 
as a compartment was filled. The weight 
of water in the last compartment enters 
into the quantity given total five 
water, but not the weight of water con- 
tained in the first one. The thickness of 
fuel in the furnace was the same at the end 
as at the beginning of the trial, as nearly as 
could be determined by the eye. The cov- 
ers of the high and low pressure cylinders 
were removed before commencing the trial, 
and steam was admitted on one side of the 
pistons. They were found to be quite tight. 
Lack of time prevented more than the one 
test, herein recorded, being mude, as it was 
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important that the vessel should soon start 
on her return to England.”’ 

The table which should here be published, 
as well as the results obtained during the 
Navy Yard experiment, on account of space 
will be deferred until next week. We, 
however, publish reduced engravings, Figs. 
land 2, showing the construction of the 
boiler, which was described, giving dimen- 
sions, etc., in our issue of Sept. 4, 1880. 
The diagrams shown are designated as Set 
3, and are taken from Mr. Bramwell’s re- 
port. The boiler pressure was 360 pounds; 
number of revolutions per minute, 39.78. 
They are a fair average of those taken dur 
ing his experiment. We will publish a set 
in our next issue which were taken during 
the Navy Yard expcriment, so that a com- 
parison of the two sets can be made. 

- <> 


Letters From Practical Men. 


NOTES ON THE ENGINE LATHE. 
Editor American Machinist : 

I suppose no one doubts that the engine 
lathe will always remain the leading tool of 
the machinist. I suppose, however, that no 
one considers it perfect. The commonest 
of occurrences in the shop is the wish that, 
in some particular, the design of a certain 
lathe might, to suit the job of the moment, 
be just a little altered. But then, this inci- 
dent is not necessarily a condemnation of 
the lathe. Where is the man who has not 
sometimes wished for a third hand? (A 
second head would be an improvement to 
some people.) Yet the human frame is a 
pretty creditable piece of work. 

The remarks of Mr. Chas. T. Porter upon 
strength in machine tools are, as far as they 
proper and timely, and they apply 
especially to the lathe. Every mechanic of 
experience knows how the solidity of a 
lathe tells upon both the quality and the 
quantity of its work. The pet tools in every 
shop are the heaviest ones. Comparing the 
tools that I remember when [I first went 
into the shop with the best tools of to-day, 
I note a marked improvement in this respect. 
Further progress in the strength of tools 
will result from a better appreciation of its 
importance by those who buy and use the 
tools rather than by those who make them. 

I would have a lathe strong, and next to 
that I would have it capable of as great a 
variety of work as possible. I am speaking 
of the lathe. The invention of lathes for 
special work has not narrowed the field 
which the ideal lathe is to occupy in the 
least. Ido not wish to enter into any con- 
troversy about combination tools, though 
the objection to them on general princi- 
plesseems to mea flippantone. The choice 
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usually does not lie between the combina- 
tion tool and the several special tools whose 
functions it assumes. 
between the combination tool and nothing 
at all. A gear cutting attachment to a lathe, 
for instance, often a prize to a shop, | 
which cannot afford a full-fledged gear-cut- 
ter. 


ai Aree | 
The choice is rather | 


is 


I want a lathe to have a swinging head- 
stock, hollow spindle, 
gears, a Sellers, or some equivalent varia- 
ble feed, cross feed and feed for tail stock. 
I want, at least, all these, and in about the | 
order named. I never happened to strike a) 
lathe combining all these points. No one 
need consider me exacting in my requirc- 
ments, for the list of what I would not have 
ona lathe would be a much larger one, A 
lathe combining the particulars which I 
mention might not, perhaps, be the most 
salable one a builder could offer, but if | 
thoroughly made and run by a first-class 
man, it would be harder to get it out of a 
shop than to get it in. 

Then, in designing a lathe, more attention | 
might be given to the facility of operating 
it. Men should be ambidextrous, but they 
are not, the hemi-demi-semi quavers 
should be assigned to theright hand, as they 
are on the piano. The right hand should 
not be employed to move the carriage along. 
That should be for the left hand, while the 
right manipulates the tool. Using the right 


compound screw- 


sO 


hand to move the carriage also, crowds the | 
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man to the wrong side of the rest, and 
especially for chuck-work, he has not as 
good a view of the tool. When the lathe is 
set up the shipper should be set for the left 
hand, though it seldom is, and on account 
of it, I have known impatient men (I am 
one of them) to acquire the habit of stop- 
ping and starting by handling the cone belt. 

I have often wondered why lathe builders 
do not have on their lathes one improve- 
ment, which would cost nothing. Why not 
make the travel of the carriage self-measur- 
ing? I have measured the lathes of several 
makers, and I find that most of them give 
nearly one inch (say 14”) of travel for a 
revolution of the crank, but none of them 
doit exactly. Now, if it were exactly an 
inch, the workman could measure the travel 
of his carriage by counting the turns of the 
crank, and so get his measure from one 
shoulder to another, or between any points 
that he wished to measure on his work, 
more accurately than by his rule, and with- 
out even stopping the lathe. I said that 
this improvement would cost nothing ; it 
would incidentally do the lathe a service ; 
it would necessitate a cut rack, and crowd 
out the cast racks, which are an abomina 
tion. The hub of a crank should carry an 
adjustable collar, graduated to give the 
fractions of an inch, and so that it could be 
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The Standard Screw Thread Question. 


The following letter from Mr. F. A. Pratt 
properly forms an addition to the discussion 
of Mr. Stetson’s paper on ‘‘ Standard Screw 
Threads,” which was published in our issue 
of November 27. As Mr. Pratt did not 
remain until that paper was presented in the 
Society meeting, he has embodied his part 
of the discussion in the letter herewith: 
Editer American Machinist : 

Unfortunately I did not find it convenient 
to remain during the entire session of the 
meeting of the American Society of Me- 
chanical Engineers, held at the Union 
Leazue Theater, New York, on the first of 
this month, yet I have had the pleasure of 
reading the proceedirgs of the meeting in 
your paper. All of the papers read before 
the Socicty were interesting to me, yet I 
would name among those in which I took 
the most interest, the address of our Presi 
dent, that of Coleman Scllers, on the ‘* Metric 
System of Measurement,” and that of Mr. 
Stetson on *‘Screw Theads,” the latter sub- 
ject interesting our company, at the present 
lime, more than any other, for the rea-on 
that, for the last twelve months, we have 
been at work on this thread-gauve subject. 

Perhaps you will get a better idea of what 
we have done, or rather what there was and 
still isto do, when I inform you that we 
have employed seven or eight of the best 
mechanics we can get to construct the appa 
ratus; and, not only have we these men, 
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BorLER OF THE ANTHRACITE. 


Set to a zero point on the apron, whatever 
the position of the crank happened to be. 
On my lathe, when [ build it, I shall have a 


collar like this upon the cross screw of the 


rest, and also upon the screw of the tail 
stock. Then I shall be able to make a two. 
foot rule last longer. 

This measuring crank would also be ser- 
viceable in cutting screws. Let the tool 
run up so far as you want to, stop the lathe, 
unlock the nut on the lead screw, move the 
sarriage back any number of inches 
required, lock the nut again, and then go 
ahead, and never waste your time in run- 
ning the lathe backward. 

FRANK H. RicHarps. 

Troy, N. Y., Nov. 27. 


SCREW THREADS. 
Editor American Machinist: 

An improved form of screw thread may 
be made by rounding the point of the thread- 
ing tovl. This thread can be used where 
the bolts are cut in a lathe, and will be but 
a trifle more expensive than the common 
form of thread; while the taps and screws 


_ will be stronger—a matter of considerable 


importance. Such taps will be less likely 
to crack in hardening. 
ple, taps should be grooved with round 
cutters, H. Norton. 
Bernardstown, Mass., Nov. 29, 1880. 


On the same princi- 


but we also have one of the best men that 
Prof. Thurston has turned out at his institu 
tion, to lay out and superintend the work, 
We are not relying altozether upon our own 
resources, but are having the assistance of 
Prof. Rogers, of Cambridge, who is, per 
haps, better posted on the subject than any 
other man in this country. It may not be 
generally known thut one of the principal 
reasons for our engaging in this business 
was on account of an application, from the 


Car Builders’ Association, for a perfect set of , 


screw gauges, the production of which 
finally fell to us, and by consent of all par- 
ties concerned. We had previously made 
these gauves, but after stricily investiga 


ting the matter, together with a thorough | 


examination of the various measuring ma 
chines now in use, we not only became dis 
satisfied with our own, but with all other 
apparatus also, and have started, we think, 
from the foundation; and our expectation is 
rot only to give accurate measurements and 
size gauges, but also true screws, and thread 


gauges ground to perfect pitch and size, | 


after being hardened. 

Ido not writethis for the sake of being 
adveriised, or of advertising the business of 
my company, but simply to let those who 
are interested in this subject know what is 
being done, and also to inform those who 
already know what we have attempted, that 
we have not abandoned the project, but 
expect to complete the machinery so that we 
can produce these guages and correct screws 
early in the spring. We cordially invite all 
our friends who are interested in the matter 
to callon us; we are anxious to have them 
do so, as we feel that we need their advice 
and all the assistance they can give us. We 
expect to submit the results of our labors in 


3 


| this business to the best 
| have in this country, to such men the 
members of our Society of Mechanical 
Engineers and the Franklin Institute, and 
ask for their verdict. We would gladly 
have said nothing regarding what we are 
doing until we could snow results, were it 
not that it seemed necessary under all the 
circumstances to make it known. 

We hardly expect to attain perfection, but 
we hope to be able to show our friends “* the 
| reason for the faith that is in us,” and al-o 
| hope to be able to convince them that our 
| standard is worthy of being adopted, if it is 

shown to be nearer perfection than others, 

| and has the sanction of our best authorities, 
and we will labor hard to induce other 
| manufacturers to adopt it, or we will adopt 
the standard of other makers if greater 
accuracy and precision can be shown; for 
we do not expect, nor even wish, were it 
possible, to take all tbe business in this 
direction—we ask a small share only. But 
what we do desire is standard through- 
out our country, and to this end we are 
willing to work early and late until it is 
accomplished. 

We expect within four or five months to 
have our apparatus finished and its produc- 
tions ready for inspection, at which time we 

shall give due notice. 
Respectfully yours, 
F. A. Pratt, President, 
The Pratt & Whitney Co. 
Hartford, Conn., Nov. 26. 


authority that we 


as 
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The Latest Electric Lamp. 


The Maxim lamp, which is mentioned as 
accomplishing the results sought for by Mr. 
Edison, is an incandescent lamp, having 





a filament or conductor, which is placed in 
la glass globe from which the air has been 
| exhausted and by the vapor of 
If there is any weak point or thin 
part in the carbon filament when the current 
is passed through it, this point or part will 
become hotter than the rest, and will decom- 
| pose the gasoline so as to deposit carbon in 
ithe form known as coai-gas carbon upon 
that particular spot. When this spot has 
been built up to an equal conductivity with 
the rest of the filament, the current from 
the machine is increased with the effect of 
secking out the next weakest point or thin- 
| nest part, and repeating the process just de- 
| scribed. 


replaced 


| gusoline. 


In this way the filament becomes 
glazed with gas carbon. The gasoline is 
then withdrawn from the globe, and the 


lamp is ready for use. 
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Newly Incorporated Massachusetts 
| Companies. 





Glen Woolen Co., North Adams; Sand- 
| ford President; Frank <A. 
| Walker, Treasurer. Capital, $100,000, in 
shares of $100 each. For the manufacture 
of goods of wool, cotton, silk and flax, and 


Blackenton, 


of any or all said materials combined, and 
with other materials. Nov. 26. 

The Haverhill Iron Works, Haverhill; J. 
Little, President; Edwin Bowley, 
Capital, $10,000, in shares of 
To establish an iron foundry, 





George 
Treasurer. 
$100 each. 
and to carry on the general manufacture of 
Nov. 
| Leominster Furniture M’f’g Co., Leomin- 
Jared Whitman, Pres., Arthur J. 
Bates, Treas. Capital, $59,000, in shares of 
$109 each. For the 
buying and selling of furniture. 


iron. 29, 


ster; 


manufacturing and 
Nov. 27. 
The American Fire Hose M’f’g Company, 
Otis Pres., E. 
Sibley, Treas. Capital, $25,000, in shares 
the manufacture 
sale of fire hose and apparatus generally 


Chelsea; Hinman, Edwin 


of $100 each. For and 


connected therewith or with fire depart- 
ments. Nov. 30, 
a ‘>: . 
The Sea Breeze Avenue Railroad Com 


pany, Coney Island, N.Y. has been incorpo- 
rated by A. H. Batiersby, Wm. II. Stilwell, 
D.J. McKinlay and others. Capital, $10,000, 
in shares of $100 each. To construct, main- 
tain, and operate arailroad, commencing ata 
point near the Coney Island & Brooklyn Rail 
road, on Coney Island, and running thence 
eastcrly to and through ScaBreeze and Coney 
Island Avenues, to, an‘! connec:ing with said 
Coney Island & Brooklyn Railroad. Length 
jot road about one mile, 





On Practical Methods for Greater Econo- 
my of Fuel in the Steam Engine. 
By ALLAN STIRLING, 
A PAPER READ BEFORE THE AMERICAN 80 
CIETY OF MECHANICAL ENGINEERS, 





The use of steam as a motive power has 
become so widely diffused, and it is such an 
important factor in our modern civilization 
that it is not surprising that, at this first 
annual meeting of the American Society of 
Mechanical Engineers, a paper should be 


read relating to its economy. Our manufac 
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duce, more marvelous § = j 
| | 

results than the rub- 1 | | | \ 

bing of the magic 


hour means 24,000 tons 
of water in a year. 
ail The consumption of 





lamp. yy 


In this paper on en- 
gine economy it 1s not 
intended to exhaust the 
subject but simply to 


fifteen tons of coal for 
| twenty-four hours is 
equal to 4,500 tons in 
a year, and the saving 
|_p of one pound of coal 





introduce it, with the - 
expectation that from 

this 
will be 


the members of 
Society there 
many 
which will throw light 





contributions 


per horse power per 
hour, on a steasmhip 
of 2,000 horse power, 
is equal to 3,000 tons 
of coal, or $10,000 per 
annum. 





on this important sub 
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In the discussion of 
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compound engine, with high and low press- 


ure cylinders. This would enable us to 
expand so that the terminal pressure would 
be one-twenty-fifth of the initial pressure. 
There may be some difference of opinion as 
to the advantage of compound engines 
working at a pressure of 75 pounds per 
square inch. There could be no room for 
difference of opinion, if the steam pressure 
was 375 pounds per square inch. If the 
consumption of coal at 75 pounds pressure 
and one fifth expansion is 2.5, then the con- 
sumption of coal at 375 pounds pressure 
and one twenty-fifth expansion, would be 
1.5 pounds per horse power per hour. But 
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tories, railroads, and 


ships owe a debt, 
which is, perhaps, not 
fully appreciated, to 


this wonderful power; 
even the electric light, 
which promises such 
great things, depends 


on steam for its suc- 


cess. In my early 
| days, one of the fables 
| : 
of the school books 
| 
| 
| 
| 
~ 
\ 
% 
* 


was about three giants representing wind, 
water, and steam; the marvels performed 
by the giant steam seemed impossible, and 
yet in these days those marvels are more 
than realized. In the ‘‘ Arabian Nights En- 
tertainment ” we have the fable of Aladdin’s 
Wonderful Lamp, and when we read it we 
think of it simply as a dream of the imagi 
nation; but this wonderful power of steam 
has produced, and will continue to pro- 


DRAWING No. 


ject, in which every one of us is more or 
The motto of our 
while we 
may look with complacency on the economic 


less directly interested. 
profession is *‘ Excelsior,” and 
results already achieved, we should not be 
satisfied but aim higher. 

In the discussion of this question it has 
been customary to speak of the engine and 
boiler separately, but to obtain the best re 
sults thetwo should be studied together; the 
ove should be built for the other, and with 
a mutual relation the one to the other. In 

my practice I have come 
across engines that were all 
riyht for the most economical 
resiilts, while the boilers 
would be so weak as to be 
only capable of carrying a 
pressure of 
On the other hand, 
i have met with boilers that 
were strongly built and well 
designed in 


very moderate 


Steam, 


every respect, 
while the engine was so con- 
structed as to waste the largest 
part of the 
steam. In the folowing paper 
it is my intention to discuss 


power of the 


the engine and boiler as parts of the whole 
mechanism for the production of power, 
and in their mutual relations the one to the 
other. 

In designing and constructing our motive 
power we should keep in ‘mind the import- 
work that is before it. One 
hundred revolutions a minute mean 144,000 
The 


evaporation of 100 cubic feet of water an 


ance of the 


revolutions in twenty-four hours. 











1.—SECTIONAL’ ELEVATION. 


steam power, the first ques- 
tion that 
‘*What pressure of 
shall we carry?” Of course, 
the higher the pressure the 
greater the economy, but that 
is indefinite. Where shall we 


ihe 


presents itself is 
steam 


stop? When Watt left the 
steam engine the pressure i 


carried did not exceed fifteen 
The 


average pressure now carried 


pounds per square inch. 
in practice is somewhere 
about seventy-five pounds per \ 
square inch, or about five \ 
times the pressure used by : 
Watt. This 
pressure and consequent ex- 
pansion has resulted in a 


increase of 


marked economy While 
Watt used ten pounds of coal 
per horse power per hour, 


we are regularly working 

with about 2!g pounds of 

coal per horse power per 

hour. You will allagree with | 

me that the adoption of a still [==<">y7> 
higher pressure and a greater = 
expansion will result in still 


greater economy, and it has seemed to 
me that at the present stage of pro- 
gress, and with the materials at hand, 
we may go to five times as much pres- 


sure as we now carry. With the ma- 
terials at our band, we can make boilers 
that will work at a pressure of 375 pounds 
per square inch, and with this pressure 


to begin on, we can make an economical 


how can we build a boiler that will success- 
fully continue to carry that great pressure? 
No part of the science of engineering 
deserves more care or forethought than the 
designing or constructing of boilers, and, 
perhaps, it is more neglected than any other. 
It isa common practice to make drawings 
for boilers with the outlines only marked, 
but the staying and bracing (the most im- 
portant part of all) is left for the foreman of 
the boiler shop to fill in. With our present 
and prospective high pressures, every rivet 
and stay should be carefully designed and 
clearly marked. In designing a boiler to 
carry 375 pounds per square inch, there are 
several things to be considered in addition 
to the strength. There is the proper com- 
bustion of the fuel; the absorption of the heat 
by the water; the separation of the steam 
from the water; the facilities for cleanli 
ness and inspection; the weight avd space 
occupied; the cost and the durability. 


First: Let us consider the strength. Ina 
book for boiler makers, published in En- 
gland, the following language is used: 
‘Rectangular forms or flat surfaces are all 
weaker than the tubular form,” and the 
London Engineering, in describing a boiler, 
states, that ‘‘one of the principal advantages 
is, that there are no flat surfaces to he 
stayed.” Formerly bridge builders insisted 
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that bridges should be of the arch- 
ed form, but they are now built 
rectangular and trussed. So 
with boilers for high pressure 
steam, we will have to abandon 
the circular form and introduce 
a system of braces based on cor- 
rect calculations to resist a given 
pressure; the limit of pressure 
for boilers with cylindiical shells 
is about 150 pounds per square 
inch. If the shells are external, 
they are large, and the total press- 
ure becomes enormous, and, if 
they are internal, the thickness 
is limited, because, where the 
fire strikes a plate, it will burn if 
it is too thick. The accom- 
panying drawing, marked No. 1, ' 
will illustrate a form of boiler 
with flat surfaces and square cor- 





ners, as proposed. Thata boiler of this shape ! 


can be built to carry 375 pounds per square 
inch is evident, from the following state- 
ment: Such a boiler would require brac- 
ing in three directions, viz.: from side to 
side, from front to back and from top to 
bottom. If we assume the breaking strength 
of the braces to be 64,000 pounds per square 
inch, and the safe load as one-eighth of the 
breaking strength; this would give us 8,000 
pounds per square inch as the safe load, but 
we only want 375 lbs. per square inch, 
hence one set of the braces would occupy 
less than one-twentieth of the contents of 
the boiler, and three sets of braces would 
only occupy one-seventh of the con- 
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tents of the boiler, leaving six- 
sevenths for steam and water. 





Referring again to drawing No. 1, 
and detail drawing marked No. 2, 
a system of braces and JZ’ beams 


will be seen, which are arranged so Y 


as to leave large space between the 
braces for the purpose of inspection. 
With reference to the crown sheets 
an objection may be made to this 
arrangement—that so much of the 
surface would be covered with iron 


that it would interfere with the cir- 
culation; but by having considerable S 


space between the 7’ bars and the 
crown sheet, this objection would 


be overcome, especially when it is la 
































remembered that there would be 1} 
inch of space for circulation to 5} 
inches of heating surface, while 
in the water legs of locomotive 
boilers, as now built, there is only 
about three inches of space to thirty 
inches or more of heating surface. 
In addition to this the wings of the 
7 bars can be scalloped out between 
the rivets, as shown on detail draw 
ing marked No. 3. Where the 
plates are close together, as in the 
furnace legs, etc., the ordinary loco- 
motive practice is to put % screw 
stay bolts, 44 inches between cen- ra 
ters for a pressure of 125 pounds 

per square inch, for a pressure of 

375 pounds per square inch, the dis- 

tance would require to be 22 inches 
centers for equal safety. The | 
plates would be ,; or 2 thick, as at | 
present, and the stay bolts might | 
be made hollow for greater safety. | 






































Building the boilers square and 
Without curved surfaces, as sug- 


DRAWING No, 2.-—-Cross SEcTION THROUGH FURNACE. 
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DRAWING No. 3. 


gested, would have the effect of 
permitting all the edges of the 
plates to be planed and the holes 
drilled to an exact template; 
these two things have long been 
considered of prime importance 
in the consruction of first-class 
boilers. The material for such 
a boiler would require to be 
selected for its toughness and 
ductility, combined with great 
tensile strength, its appearance 
| when broken should be. fine, 
close grained and uniform in 


The next point to be_attended 
to after the strength of the boiler 
| is the proper combustion of the 


| texture. 


fuel. The great thing in this 
NU~ connection is to maintain the fur 
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nace ata uniformly high temperature. Todo 
this it is necessary to have a mass of fire-brick 
in the furnace; there should bea combustion 
chamber, the furnace should be placed near 
the top of the boiler and there should be 
dampers to shut off each furnace. Unless 
attention is given to these things there will 
be a great loss of fuel when the furnace is 
replenished with coal. When the furnace 
door is opened, if there is no damper, the 
cold air will draw through, the heat will con 

tinue to be absorbed by the water very rapid 

ly, if the furnace isat the bottom of the boiler, 
and if there is no reservoir of heat stored in 
fire-bricks, the temperature of the furnace will 
be lowered and much of the gases from the 
fresh coal will pass off cold and unconsumed, 

On the other hand, if there is a damper very 
little cold air will enter when the door is 
opened, if the furnace is near the top of the 
boiler, the absorption of the heat by the 
water will proceed more moderately, and 
the reservoir of heat in the fire-bricks will 
maintain the temperature of the furnace and 
ivnite the gases from the fresh coal. These 
statements are based on the well-known 
fact that gases are burned much more 
perfeotly when the oxygen and = car- 
bon are at a high temperature. The fur- 
nace being at the top and surrounded 
by water, at a comparatively high tem- 
perature, would assist materially, even when 
the door was shut, in maintaining the tem- 
perature at a higher point than it would if 
near the bottom of the boiler and surrounded 
by cold water. To this fact of the high 
temperature of furnace,and perfect combus- 
tion of gases, is to be attributed the compar- 
atively good results obtained from the water- 
tube ‘boilers and the cylindrical tubular 
boilers set in brick work. While not ap 

proving of the building of our furnaces en 
tirely of brick, as in the boilers last named, 
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we should have enough fire brick in our 
bridge walls to act as a reservoir of heat for 
the proper heating of the gases, and a com- 
bustion chamber where the gases can be 
thoroughly the 
tubes. (See drawing No. 1.) 

The third point to be considered is the 
The 


main thingsin this connection are to bave 


ignited before’ entering 


absorption of the heat by the water. 


the gases escape from the boiler at a low 
temperature, and to have clean surfaces of 
contact 


the metal for the water to come in 


with. The gases should escape at the bot- 
tom of the boiler where the cold water is, 
and we should use surface condensers for 
all engines. 
tom of the boiler, they can be comparatively 
cold and still impart beat to the water; and 
if we use surface condensers we will not be 
It has been found that 
inch thick re- 
quires an expenditure of fifteen per cent. 
more fuel. As the scale thickens, the ratio 
increases; at one quarter inch thick it adds 
60 per cent. to the fuel required. Our loco- 
motive engineers will say, ‘‘ We cannot use 


If the gases escape at the bot- 


troubled with scale. 
a scale one-sixteenth of an 


surface condensers;” but there is no reason 
why the surface condenser could not be 
carried on the tender instead of the great 
quantities of water that are now Carried, 
and the water for condensation picked up 
and dropped as they go along. In cold 
weather it might even be possible to con 

dense by means of the cold air current, | 
caused by the motion of the 
train. The saving of coal, which 
might be expected on our loco- 
motives from the vacuum, the 
clean boilers and the greater de- 
gree of expansion, would be en. 
ormous, and is worth Jooking 
after. 

The next thing that we have 
to consider is the separation of 
the steam from the water. To 
do this effectively, there should 
be a large area of water level, 
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is continually being impaired to a greater 
degree. The general use of surface con- 
densers would entirely prevent this great 
nuisance. 

Lastly, we have to consider the questions 
of weight, space occupied, cost, and dura- 
bility. The weight and cost of this boiler 
per square foot of heating surface would be 
greater, but the weight and cost per horse 
power would be less than at present. As 
the power of the boiler would be increased 
nearly 100 per cent., we could afford to pay 
for best qualities of materials. The space 
occupied by the boiler’ and fuel per horse 
power would only be about half what it is 
at present—for locomotives and marine 
boilers this is a matter of prime importance. 
The curability would not be any less than 
our present boilers, the furnaces particularly 
of locomotives would last much longer be- 
cause of the absence of scale. When scale is 
presentthe plates are highly heated and soon 
become brittle. 

Having already occupied more time than 
I intended, I will close by briefly stating 
some other points which should be carefully 
attended in order to secure the most 
economical results. The passages for steam 
should be large, short, and direct ; the loss 
by radiation should be prevented by the 
most efficient jacketing ; the valves and pis 
tons must be tight; we must have quick- 
moving pistons and all moving parts thor- 
oughly balanced ; the percentage of engine 


hig. NII, 


to 
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large steam room and a good 
Every one who has de- 
cylindrical 
shells knows how impossible itis 
of water 
level, or as much steam room, as \ 
they would like. 
ing our boilers 





dome. 
signed boilers with 
to get as much area 
By construct \ 
With vertical 
sides, as shown on drawing No. 
1, the level will be the 
full size of the boiler, and the 
steam room and steam dome can 
be made of any size desired, and 
the would be effectually 
separated from the water. 

The fifth point to be considered is the 
facilities for cleanliness and for the inspec- 
tion and repairing of the boiler. These 
should be ample. One of the difficult and 
disagreeable duties of an engineer in charge 


water 


steam 


of steam boilers is to squeeze in through a 
manhole, made as small as possible, and 
then when he is in it, is next to impossible 
to move, much less to thoroughly inspect, 
repair and clean the boiler. When we think 
of a boiler that will carry 375 pounds per 
with the 
question, How is such a boiler to be con 


square inch, we are confronted 
structed so as to permit of easy access for 
the above purpose? The manholes would 
be placed in the ends of the boiler, and made 
with a number of braces running the whole 
length of the boiler, and holding the man- 
hole plates together. These braces would 
have collars on, so as to keep the plates from 
being drawn together when the nuts 
screwed up. This would give us two open- 


are 


ings into the boiler of any desired size, one 


at each end. The braces holding the 
manhole plates would be removed. This 
would not only allow the engineer 


to go in but would give him space and ven- 
until the 
work which he went into do was satisfac 
torily completed. The surfaces of the man 
hole plates would be ground. Another fac 
tor in this that boilers that 
have no surface condensers attached become 
scaly. 


tilation, so that be conld stay in 


connection is 
The operation of scaling is at the 
best a partial, tedious, and difficult one, 
consequently the effectiveness of the boiler 
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reduced to as low a 
all pumps should be 
speed, and by the main 


friction be 


point 


must 
as possible ; 
run at a moderate 
engine. 

A frequent cause of loss is the failure to 
jacket the cylinder heads, the cyiinder heads 
of most engines being polished bright and 
They should be as well 
protected with jackets as any other parts 


exp S( d io the air. 


with which the steam comes in contact. 

For high pressure steam the slide valve 
will be found the most satisfactory, as it is 
The loco- 
motive engineers use the highest steam, and 
they They must be 
balanced, are several 
Packing rings on the 


constantly wearing itself tight. 


prefer slide valves. 
however, and there 
ways of doing this. 
back of the valve are used largely by the 
Grand Trunk Railway, and the piston bal 
ance is used by Worthington on his pumps. 

The use of steam packing for pistons will 
not answer for high pressures, the ordinary 
three-ring packing is preferable. 

The beam engine promises to again be- 
come popular on account of its being so well 
balanced and its low percentage of engine 
friction, even for propellers, as in the case 
of the steamship ‘* Louisiana,” of the Crom- 
well Line, designed by Mr. John Baird. All 
the pumps should be run by the main engine, 
because it is a very economical motor, and 
will do the work with greater economy than 
independent engines. The pumps should 
at 
water is incompressible, and much power is 
Steam 


also be run au moderate speed, because 


lost by moving it quickly. is one 





thing and water a very different thing, as 
all engineers know. 
In conclusion, I beg to call attention to 
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High Ratios of Expansion and Distribu- 
tion of Unequal Pressures in Single 
and Compound Engines. 


the loss of such a large percentage of the, 


power of the fuel in the condensing water. 
Can we do anything to prevent this loss ? 
We know how beautifully Siemens has suc- 
ceeded, by means of the regenerative princi- 
ple, in preventing the loss of heat escaping 
up the chimneys, in our iron and _ steel 
works, and returning it to the furnaces. Is 
it possible totake the heat outof tbe steam 
while condensing and return it to the fur- 
nace, and thus realize a very great economy 
of fuel ? 





S. oes 
An iron exchange is to be opened in Pitts 
burg. There will be large storage yards 
where pig iron, blooms,rails and other prod- 
ucts of similar character can be stowed 
and certificates issued similar to those issued 
on oil, and graininelevators. These certifi- 
cates will be a merchantable financial com- 
modity, and transferable. 
—-—_ o@pe- 

It is said the inexhaustible iron and lead 
deposits in China have tempted a British 
company to establish extensive yards in the 
‘Celestial Kingdom.” Already over 3,000,- 
000 tons of coal, and perhaps as much iron 
ore, are mined in that far-off empire. The 
over-stocked population makes it possible 
to secure skillful workmen at from twelve 
jand a half to twenty cents per day. 


Nie, NIL. 


By J. C.. Hoapimy, C. BE. 
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Contin ued from last issue. 
Fig. 12 is similar to Fig. 9, but is modified 
by introducing the disturbing effect of the 


angular vibration of connecting rod. Not 
withstanding the slight departure from 


symmetry due to this cause, the approxima 

| tion to the original square A B A’ B’, is quite 
close, and the horizontal pressure on the 
crank-pin is still nearly uniform. 

Fig. 13, shows the rotative effect under 
the same modifying influence of the vibra- 
tion of the connecting rod, in direct compari- 
son with both the square of uniform bori- 
zontal pressure, and the circle of rotative, 
tangential pressure corresponding thereto. 

Now, before applying the principles here 
illustrated to the action of steam pressure in 
a compound engine, Jet us see What such a 
pair of ordinary diagrams would be capable 
of doing. 

Suppose the engine, represented in action 
by them, to be a locomotive engine, with 
cylinders 154 inches diameter and 24 inches 
stroke, piston rod 23 inches diameter; the 
mean net area of piston will then be 180 
square inches, equal to 1} square 
feet, the volume swept through 
by a single piston at one stroke 
will be 24 cubic feet, and by both 
pistons during one entire revolu 





tion of the driving wheels, 10 
cubic feet. If these driving 
wheels be 54 feet diameter, and 
if the speed be 25 miles per hour, 
the rotatory speed will be 125 
revolutions per minute, and the 
piston speed 500 feet per minute. 
Our initial pressure is 104 pounds 
above atmosphere, say 118.7 ab 














It is said that a project has been formed to 
builda line of road fromFort Worth toLaredo, 
on the Rio Grande, having a close identity 
with the Texas Pacific and the Missouri, 
Kansas and Texas. It is reported that Mr. 
Jay Gould is the moving spirit in the enter- 
prise, and that several millions of Eastern 
capital are pledged to its completion. 

---- a oe ~ = 
The Chattanooga and Rome Railroad Com 
pany has been organized to build a railroad 
from Chattanooga, Tenn., to Rome,Ga.—638 
miles. The road will probably be extended 
to Atlanta. 


5 ee 
The Northwestern Lumberman says: The 
mill men of the continent look back 
over a season unexampled in the success it 
has afforded them, and a majority of them 
have only themsclves to blame if they do 
not enter upon the rigors of the winter sea- 
son with a good bank account. 
ae 
The Albany press report great activity in 
the lumber business this season. The ship- 
ments have been as much as 250,000,000 feet. 
They expect to have 80,000,000 or 90,000,000 
feet left in Albany at the close of naviga- 
tion. 


can 


8 ed 
The Northern Pacific Railroad Company 
have secured from a syndicate of capitalists 
a series of loans, aggregating forty millions 
of dollars, for the purpose of speedily com- 
pleting the road through to the Pacific 
This means business for many ma- 


td 
+ 


coast. 
chine shops. 





solute; cut-off is at 28 per cent. 
of the stroke from dead center, 
terminal pressure, if expansion 
were carried to the end of stroke, 
would be 36.11 pounds, the ratio 
of expansion 3.3, mid-stroke 
pressure 50 pounds; back press- 
ure, exclusive of compression, 16 
pounds, and including compress- 
17.91 





ion, pounds; and mean 
effective pressure, all allowances 
made for wire drawing, early 
release and compression, is 52 25 
pounds. 
It follows that the indicated power 
of both cylinders will be 285 horse 
power. The quantity of steam expended 


per hour, compression allowed for, will be 
6,120 pounds, equal to 21.4 pounds per horse 
power per hour ; and allowing for steam 
condensed in doing work, 624 pounds per 
hour, we shall have a total of 6,762 pounds 
per hour, equal to 23.7 pounds per horse 
power per hour. 

result, 
rarely mucb surpassed by more complicated 
and it 
assumption of dry steam. 


This is, of course, a very good 


is due, of course, to the 
‘*Put your trust 
in God,” said Cromwell to his Ironsides, 


engines; 


I can recom 
mend no safer place of trust, but to the en 
gineer would say, ‘‘ By all means keep your 
steam dry!” 

Returning now to the action of steam ina 
cylinder, with ultimate reference to the 
compound engine: If the circle in Fig. 14 
represents the orbit of a crank, and the 
horizontal diameter SS’, the stroke of a pis 
ton; and if the square be taken to represent 


‘‘and keep your powder dry.” 


uniform piston pressure, and the circle the 
corresponding rotative effect, then will the 
diagonals of the squaie divide the revolu 
two of 
which may be called mid-stroke quadrants, 


tion of the crank into quadrants, 


and the other two, end quadrants; in the 
former 90.9 per cent. of the pressure is ro 
tative, and only 9.1 per cent. non-rotative; 
in the latter only 48.7 per cent. is rotative, 
non-rotative. Of the 
whole pressure throughout the revolution, 


and 51.3 per cent. 
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64.3 per cent. in mid-stroke quadrants is 
rotative, and 6.4 per cent. non-rotative; 
and 14.3 per cent. in end quadrants rotative 
and 15.0 per cent. non-rotative. 

These results which are geometrically ac- 
curate, as far as the third place of decimals 
(tenths of one per cent.), may be tabulated 
thus : 


PARTS IN ONE HUNDRED. 


Non- 





Rotative. Rotative. Total. 

End Quadrants - 64.3 6.4 70.7 
Mid-stroke Quad'nts. 14.3 15.0 29.3 
78.6 21.4 100.0 


In the figure, the dark shading shows the 
non-rotative pressure; the light shading 
shows the rotative effect in the end guad- 
rants, and the white space shows the rotative 
effect in the mid-stroke quadrants. 

Fig. 15 represents the above ratios by the 
relative surface of the black and white 
areas. 

Fig. 16. One-tenth of the circular area of 
rotative effect is here covered by the black 
annulus, the white space within, 
which shows the net rotative 
effect, upon the assumption that 
frictional resistance, per pound 
of piston pressure, is uniform 
throughout the revolution, and 
is equal to 10 per cent. of the 
indicated power.* 

It also shows the relative value 
of this net rotative effect in the 
mid-stroke quadrants and in the 
end quadrants. The inequality 
is now greater than before. Of 
the whole net rotative effect, 85.2 
per cent. is in the mid-stroke 
quadrants, and only 14.8 per 
cent. in the end quadrants. Of 
the gross rotative effect, 76.7 per 
eent. is usefully exerted in the 
mid-stroke quadrants, 13.3 per 
cent. in the end quadrants, and 
10 per cent. is consumed in fric- 
tion, about equally divided, upon 
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of the whole motion takes place in the end 
quadrants, 

On the slides, the 
from piston pressure in the ratio of crank 


pressure is reduced 
to connecting rod, and the velocity is a 
maximum at mid-stroke, 70 per cent. of the 
motion falling within the mid-stroke quad- 
rants. 

The crank pin moves with velocity sub- 
stantially uniform, in a path longer than 
the piston path, in the ratio of 15 to unity, 
say, 57 per cent. longer. 

The friction here is uniform per unit of 
piston 
pressure, or, strictly speaking, with varying 
horizontal pressure on the 
modified by the inertia of the reciprocating 
parts. 


pressure, and varies with varying 
crank pin, as 


It is much greater in total amount 
in the end quadrants, with any considerable 
the inequality 
increases with the ratio of expansion. The 
vertical component of the inertia of the con 
necting rod also goes to augment friction on 
the crank pin. 

The frictional pressure on the crank shaft 


degree of expansion, and 


Fie, XIV, 





our assumption, among all the 








quadrants. Of the whole power, 











as estimated by steam pressure, 
multiplied by piston area and by 
piston velocity, 29.3 per cent. is 
expended in the end quadrants in 
producing 14.8 per cent. of the 
net rotative effect and in over- 
coming one-half of the friction, 





lll | 























and 70.7 per cent. is expended 
in the mid-stroke quadrants in 
producing 85.2 per cent. of the 
net rotative effect and in over- 
coming the other half of the 
friction. Relatively to the power 
developed in the cylinder, the 
net rotative effect is 2.4 times as 
great in the mid-stroke quadrants 














r “To 


as in the end quadrants. 

But this is upon the assumption 
that the friction, resulting from steam press- 
ure on the piston, is substantially uniform 
throughout each entire revolution. Now, 
this resistance probably considerably 
greater in the end quadrants than in the 
mid-stroke quadrants. 

Steam pressure on the piston produces 


1s 


frictional resistance at four places, and in 
varying degrees in each, the value of this 
resistance, per unit of pressure, being 
directly as the velocity of the frictional 
surfaces, the coefficient of 
assumed to be uniform, say, as for unctuous 
surfaces, 8 per cent. 

At the cross-head pin the motion is small, 
being inversely as the length of connecting 
rod to radius of cross-head pin; but it is 
most rapid at dead centers, and 70 per cent. 


friction being 


*Rotary motion being supposed to be uniform, 
pressure on piston uniform, and frictional resist- 
ance per pound of pressure also uniform, it fol- 
lows that the piston, moving more slowly near the 
dead center, will require longer time and a larger 
are of crank motion to develop power equal to 
frictional resistance than at mid-stroke. It is 
believed that the black circle—the area covered by 
which bears to the area embraced by its outer 
boundary, the same ratio that frictional resistance 
bears to the total rotative effect—fairly integrates 


the result of these conditions. There may be, I 
admit, some fallacy in this, but I don’t see it if 
there is. Jd. C. H. 
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is a resultant of the horizontal pressure act 
ing through the crank at a varying angle, 
and the weight of the shaft, balance wheel, 
ete. On account of the considerable diam 
eter of the crank shaft, the velocity of its 
surface is, in short-stroke engines, generally 


about as great as that of the piston, and 
frictional resistance, uniform per unit of 
pressure, is, in fact. greatest at dead 


center. 

With uniform pressure, and uniform fric 
tion per unit of pressure, one-half of the 
frictional resistance at crank pin and crank 
shaft journals, falls within the mid-stroke 
quadrants, and the other half within the 
end quadrants. 

After some consideration of the above ele- 
ments of the problem, | almost 
vinced that 


tions of steam engine practice, a good deal 


am con- 


there is, in all actual condi- 
more frictional resistance in the end quad 
rants; and with very high ratios of expan 
sion, a very great deal more. I have not, | 
confess, completely worked out the train of 
calculation necessary to verify this if true, 
or tu refute it if fallacious, so that I am not 
prepared to present, as I have done hitherto, 
absolute numerical results which cannot be 
attacked. The next figure (Fig. 17) is, there 


fore, presented as an illustrative diagram of 
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a probable relation, 
representation of an ascertained fact. 

Fig. 17. The black border of the circle 
representing rotative effect is, as in Fig. 16, 
equalin area to one-tenth of the area of the 
circle, which forms its outer boundary; but 
its greater breadth at dead center, and its 
diminished breadth at mid-stroke, repre. 
senting greater frictional resistance in the 
end quadrants and less in the mid-stroke 
quadrants, reduce the white area within the 
border to an ellipse with its major axis 
vertical, to represent the net rotative effect, 
transmissible beyond the crank shaft. 
Measured by the planimeter, this area shows 
that 87 per cent. of the net rotative effect is 
produced within the mid-stroke quadrants, 
and only 13 per cent. within the end quad- 
rants; and that of the whole power devel- 
oped in the cylinder by the mean effective 
pressure, 61 per cent. is rotative effect in the 
mid-stroke quadrants, and 9 per cent. rota- 
tive effect in the end quadrants; 8 per cent. 
22 per 
cent. is non-rotative, of which 7, say 15, 


Fie. XV. 


and not as a geometric 


frictional resistance overcome, and 
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Our foreign industrial exchanges have 
lately given considerable prominence 
the peculiar qualities of a new metal, called 
‘* Arguzoid,” an alloy to imitate silver and 
to supersede all silver plating and nickel 
plating. 


to 


It is said to be superior to brass 
for all kinds of fittings, and, being solid 
metal, will always retain its brilliant ap 
pearance. We have just 
specimens of this new metal from the manu 
facturers, Thomson Sterne & Co., The 
Crown Iron Works, Glasgow, Scotland. It 
has a beautiful luster, and is easily kept 
clean. 


received some 


It casts as easily as brass, and loses 
none of its properties by the operation. The 
metal can be drawn out under the hammer, 
or rolled into sheets, and it is stronger than 
brass or phosphor bronze. It resists atmos- 
pheric in a 
There seems to be a 
for this metal, which is as cheap as brass, 
plated with nickel or silver, and much more 
satisfactory where it has been tried. 


wonderful 
great variety of uses 


changes degree. 


Re 


Classification of Steels. 
The Société Cockerill, of Sera 
ing, Belgium, arrange their steels 

into four classes : 

Ist Class. Extra .mild steels. 
Carbon, 0.05 to 0.20 per cent. ; 
tensile strength, 25 to 32 tons per 
extension, 20 to 27 
in eight of 
These steels weld, and 


square inch ; 


per cent., inches 
length. 


Used for boiler 





do not temper. 














plates, ship-plates, girder-plates, 
nails, wire, &e. 

2d Class. Mild steel. 
0.20 to 0.35 per cent, 


Carbon, 
Tensile 
strength, 32 to 38tons per square 
inch. 15 20 
cent, weldable, 
hardens little. Used for railway 
axles, tires, rails, guns, and other 


Extension, to per 


Scarcely and 


pieces exposed to heavy strains. 


3d Class. Hard steel. Carbon, 








» 
», 


per cent. is in the end quadrants, and 


say 7, percent. in the mid-stroke quadrants. 
In other words, say 30 per cent. of the 


indicated power is apparently expended in| 


the end quadrauts in producing 9 per cent. 
of net rotative effect, and 6 per cent. in 
overcoming frictional resistance, while 15 
and in the 
stroke quadrants 70 per cent. of the indi- 
cated power is apparently expended in pro- 
ducing 61 per cent. of net rotative effect, 


per cent. is non-rotative, mid- 


and in overcoming 8 per cent. of frictional 
resistance, while 6 per cent. is non-rotative. 
These results may be tabulated thus: 
PARTS IN ONE HUNDRED. 
Non- 


Net Fricti’nal 


Rotative. Rotative. Rotative. Total. 
End Quad 
rants 9 6 15 30 
Mid-stroke 
Quadrants 61 3 6 80 
Total 70 9 21 100 


(Concluded in one more tasue. ) 
oe 
An International Congress of Electricians 
will be held at Paris on the 15th of Septem- 


ber, 1881. The Congress will be preceded 





Tensile 
strength, 38 to 46 tons per square 
15 to 20 
Do not weld, but may be 


0.35 to 0.50 per cent. 


inch. Extension, per 
cent, 
tempered. Used for rails, special 
tires, springs, guide-barsof steam 


engines, pieces subject to fric- 





tion, spindles, hammers, pump 


ers. 


4th Class. Extra hard steel. 
Carbon, 0:50 to 0.65 per cent. 
Tensile strength, 46 to 51 tons 


per square inch. Extension, 5 
to 10 per cent. Donot weld, but 
may be strongly tempered. Used 
for delicate springs, files, saws, 
and various cutting tools.— From 
Abstracts of Ins. of Civil Eng. 





me 

The Long Island Railroad has been pur 
chased by Austin Corbin and New 
York capitalists, and will be improved in 


other 


equipment and management, 
>_> — 

A New York farming and manufacturing 
association has selected 6,000 acres of land 


‘n Southwest Missouri on which to establish 
a colony. 
, i 

Several flouring mills at Sherman, Texas, 
are to be converted into woolen and cotton 
mills. The uncertainty of the wheat crop 
in that locality, and the better chances for 
cotton and wool, are the sufficient reasons 
for the change. 

-—_- 

The engines of ike Kattyawar State Rail 
road in Western India are worshipped by 
some of the natives. A potter at Limri, 
having for a long time suffered from fever, 
and having failed to get relief from any of 
his old gods, at last contracted to place cer 
tain offerings before the ‘‘engine god” if 
that medium would bring him relief. Sure 
enough, the fever abated and he got well, 
So the potter has duly made offerings of co 


coanuts and the like to the ‘‘ gad,”’ much to 


by an international exhibition of electrical the astonishment of the conductor and en 


instruments and appliances, 





gineer of the train. —Doston Transcript, 
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The World’s Fair Enterprise. 


After some months of what is called 
‘‘work,” since the incorporation’ of the 
World’s Fair Commission, the grand pro- 
ject of holding an international exhibition 
in this city, in 1883, seems to have made no 
perceptible progress. At first, two rival 
and independent committees, each claiming 
to represent the great body of the people, 
drew public attention to the enterprise by 
persistently decrying each other through 
the medium of the daily press. When the 
project had taken definite shape, in a bill 
of incorporation passed by Congress, in 
which a number of gentlemen on each of 
the original committees were named as in- 
corporators (several without their request 
or approval), it was thought that wrangling 
would cease, and needful preparations be 
undertaken in ample time to insure suc- 
cess. But the very next step, that of defin- 
itely choosing a site, has proved to be 
even more difficult to agree upon than the 
first. Considerable time was consumed by 
the committee on sites in examining the 
eight or ten locations proposed, any one of 
which could have been speedily secured, 
except that in Central Park, the conclusion 
being finally reached to recommend the lat- 
ter as the place for holding the exhibition. 
Here the matter stands at this writing. If 
Central Park is to be the location, a special 
permit must first be secured from the city 
government. Whether this will be granted 
is a question, to say the least, in serious 
doubt. The leading New York daily papers 
are, Without exception, opposed to the 
committees choice of a location, and the 
city authorities are naturally reluctant to 
make a concession that does not meet pub- 
lic approval. This seriously hinders the 
prosecution of the enterprise, and makes it 
doubtful about completing desirable pre- 
parations in the time now remaining. So 
far as known, not a dollar has been sub- 
scribed towards raising the large fund 
needed to insure success, nor can it be ex- 
pected that capitalists will come forward 
and subscribe, until the question of a site is 
definitely and satisfactorily settled. 

The charter requires the fair to be held in 
the city of New York, but Brooklyn has 
offered Prospect Park as a location, and 
subscription of a quarter of million dollars 
to have the fair held in that city. If it be 
held in Central Park, the cannot 
reached directly by water, although it is 
very desirable that it should be. The con- 
venience of transporting machinery and 
other heavy objects to and from the exhibi- 
tion buildings would be greatly facilitated 
by the selection of a site somewhere border- 
ing on the East or Hudson River. The most 
weighty objection advanced against such a 
plan, is, that the site would have to be pur- 
chased at considerable cost, while ground in 
Central Park would be given free. But, as 
we remarked in our issue of June 12th last, 
‘the people are not likely to favor the sur- 
render of any portion of that 
pleasure ground for three or four years.” 
The buildings, if located upon any private 
site, could be made permanent and valuable 
for business purposes, instead of having to 
be torn down and taken away, realizing but 
a small fraction of their cost. The Centen- 


site be 


considerable 


nial Exhibition buildings, that were sold | 


million dollars, 
One that cost | 
With this exam- 
Fair Commission, 


and removed, cost over Jive 
and realized only $294,000. 
$300,000, sold for $17,000. 


ple before the World's 


| they may properly consider the advantages 


of a final disposition of the buildings, as 
wellas their first cost of erection and the 


rental of grounds, before pitching upon a} 


site. 

It is to be hoped that but little more delay 
will be occasioned, as the people of the 
whole country have an interest in making 
that fair an eminent success. 

Since writing the above the committee has 
receded from their position upon the Central 


Park location. 
a 


Next week’s issue completes Volume ITI. 
of the AMerIcAN MAcurnist. With greatly 


improved facilities at our command, we are 


MACHINIST. 


determined to make Volume IV. superior to 
anything of the kind in periodical mechani- 
sal literature heretofore published. 
° <e ~ 
Laws for Boiler Inspection. 





An esteemed correpondent sends us the 
following urgent appeal for the enactment 
of a national boiler inspection law: 

Shall we have a national law for boil«r 
inspection conducted on scientific principles, 
and operated by a rigid enforcement of all 
rules and regulations embodied in the law ? 
I ask this question of the engineering frater- 
nity of this vast country. One more ques- 
tion: Where shall the inspection begin ? 
Shall it be in the shop where the work is 
tirst laid out, and while the plates are being 
prepared for the punch or drill? I answer 
‘*Yes” to the last question without hesitation. 
This inspection should continue from the 
drawing-room to the plates by hammer test, 
thence to the punch or drill, the bending, the 
heating and flanging, and finally, to the as- 
sembling and erection of the structure, and 
the warm water hydraulic test. 

The boiler is there set and put to work. 
How different are the conditions then. The 
unequal lines of expansion are then rapidly 
brought into play. Though the boiler may 
be well set, unequal expansion mustcertainly 
take place at several points, and the metal is 
subjected to a constant agitation, invisible, 
of course, but ‘‘it is there,’’ very much to 
the injury of the weak placesin construction. 

The inspection in the shop should be of 
the most searching character. Then after 
the first fire is lighted under the boiler we 
enter upon the second inspection, with the 
tirm belief and understanding that we have 
asound boiler, both asto material and gen- 
eral construction. We have only then to 
watch vigilantly the action of the e/ements on 
the boiler, for they begin to *‘ kill” the boiler 
the moment the pointer of steam gauge be- 
gins its partial or complete traverse of the 
dial. 

It is within the province of the general Gov- 
ernment to enact and enforce laws controlling 
marine boilers and engineers, but if we under, 
stand aright the provisions of the United 
States Constitution the power prescribe 
laws reguiating stationery boilers and engai- 
neers is one reserved to each of the States inde- 
pendently. Most of the States of the Union 
have, t some time or another, enacted boiler 
inspection laws but we have yet to learn of 
one that has accomplished the purpose for 
which it was placed upon the statute books. 
Their failure seems to have been due more 
to political favoritism than to any other 
cause. Inspectors, in most cases, had first 
to exhibit political fitness for their positions, 
and last of allsome knowledge of steam en- 
gineering. These failures, however, do not 
prove that boiler inspection laws cannot be 
adequately enforced. But they do prove 
that it is impracticable to rely upon Govern. 
ment Officials for thorough 
inspection. 

Steam boiler explosions are generally sim- 
ple in their and may almost all be 
prevented by competent inspection. The 
most that has been done in that direction in 
this country, has been by one boiler in- 
surance company. But it is impossible to 


conscientious 


causes, 


get every steam user to insure his boiler. 
In England the Manchester Steam Users 
Association has successfully existed for 


twenty-five years, for preventing the sacri- 
fice of human life from steam boiler explo- 
It is not managed for profit, has no 
shareholders, and pays no dividends. At 
the last annual meeting of this association 


sions. 





a resolution was unanimously adopted, from 
which we take the following paragraph, as 
giving expression to the views of ripe ex- | 
| perience 


T) 











he Assoc iation considers it imperative 
‘that the Government should interfere and | 
| enforce the general adoption of competent | 
| inspection. The Association, however, 
| 


| Strongly objects to the inspection being un 
dertaken by the Government, lest it should 
interfere unduly with the freedom of the 
steam user, and recommends that the in- 
| spection should be entrusted to local boards | 


vate voluntary inspecting 
| authorized and registered; 


agencies, duly 
while, as a pre- 


viding for a searching inquiry in the event 
‘of every steam boiler explosion, whether 
| fatal or not, by a court independent of the | 
coroner’s, and more competent to deal with | 
scientific questions. 

We have no doubt that sucha plan would 
prove as acceptable and as efficient in this 
country as in England. 





| 
| 
| 
formed by steam users themselves, or to pri- | 
| 


j— to steam users. The chief objects of 
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Test of the i> Malina 


In the AMERICAN Macurinist of Sept. 4, 
1880, we described the engines and boiler 
of the English steam yacht Anthracite, 
which created such universal interest and 
admiration. In the article referred to we 
also called attention to the experiments 
having taken place at the United States 
Navy Yard, Brooklyn, and have waited 
patiently for the results of those experi- 
ments to be worked up, to show the true 
inwardness of the Perkins system of creat- 
ing and using high pressure steam, or, in 
other words, from 350 pounds to 500 pounds 
pressure per square inch. We take pleasure 
in presenting, on another page of the current 
issue, a description of the experiments made 
by a board of United States Naval Engineers, 
under the able direction of Chief Engineer 
C. H. Loring. These experiments, though 
exhaustive, were cut short, somewhat, on 
account of the limited time allowed before 
the return of the vessel to England. 

In these experiments a comparison has 
been made between the trial of the same 
vessel in England by Mr. Bramwell and 
those that were made in Brooklyn, with a 
view of ascertaining the correctness of his 
report. The results of the two trials (which 
we will publish next week) differ very 
much, but when the causes are consid- 
ered, it seems as if the results were suffici- 
ently favorable to warrant experiments 
being made with a larger steamer. The 
Anthracite, a small vessel, does not 
furnish reliable evidence as to what the 
results would be with a ship of large dimen- 
sions. We hope that the experiments will 
go on, until the true economy of using 
steam at high pressures is fully established 
on its true merits, 


being 


= ane 

We have already presented in these col- 
umns most of the papers read before the 
American Society of Mechanical Engineers, 
at its first regular meeting, together with 
the drawings accompanying them. Most of 
them require more space than we usually 
devote to single articles, but their recognized 
value is a sufficient reason for devoting a 
liberal space for their publication. 


Literary Notes. 


HANDBOOK FOR STEAM ENGINEERS AND 
OWNERS OF STEAM ENGINES; being a practi- 
cal guide to the selection and care of steam ma- 
ae. By Wm. M. Barr. 2mo, cloth, 132 
pages, price $1. Published for the Author by 
Yohn Brothers, Indianapolis, Ind. 


From a casual thought and observation 
it would appear that engineers are well 
supplied with pocket books of reference,and 
this is true. But to gather sufficient practi- 
cal knowledge from these books to enable a 
person to form a sufficiently reliable con- 
ception of a steam engine, to enable him to 
realize the requirements of a first-class 
engine and select the same for use, requires 
more careful study than most manufacturers 
are able to give to this subject. It is to fill 
this vacancy, and by the suggestions of 
several friends, that Mr. Barr has under- 
taken the preparation of the book bearing 
the foregoing title. 

While it is intended to instruct the practi- 
cal engineer, it is also capable of furnishing 
manufac turers with reliable ideas, as to the 
true inwardness of the machine which bears 
so important a relation to the economical 
management of a large manufacturing busi- 


| ness, 


When it is considered that a large portion 
of the-vast number of small engines, which 
have been put into use in furnishing small 


| power throughout the country, are run by 


men who are inexperienced in the manage- 
ment of the steam engine, it will readily be 
seen that an instructor for this class is 
necessary. This book, though small, is a 
condensed treatise on the steam engine, ne 


limmary step, an Act might be passed pro-| a person is not obliged to read several pages 


|to get an idea. No words are wasted, and 
| this will be found valuable particularly to 
|farmers, who must have engines, whether 
|they know how to use them or not. All 
| details and illustrations have been carefully 
avoided, as they are considered of small 
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the book are to assist the reader in the selec- 
tion of, and care in using, steam machinery; 
and, believing that it will accomplish all 
this, we commend it to our readers. 


ENCYCLOPEDIA OF PRACTICAL RECEIPTS 
AND PROCESSES. Containing over 6.400 receipts, 
embracing thorough information io plain Janguege, 
applicable to almost every possible industrial and 
domestic requirements. By Willam B. Dick. Third 
edition; roval octavo; cloth; 607 pp; price, $5.00. 
Published by Dick & Fitzgerald, 1S Ann street, 
New York. 

Many books have been written upon 
scientific recipes and processes, and in many 
cases they have been little more than re- 
prints from previous editions, with some 
slight alterations and additions. Most of 
the valuable matter is placed together in 
such a way that it cannot be indexed, and 
if it was there would be great difficulty in 
finding what ranted. The peculiarities 
of Mr. Dick’s ak is that the matter it con 
tains is that which is not easily obtained, 
and many of the recipes and processes were 
never published before in any other book. 

The tables of weights and measures, and 
the accompanying matter, have been pre- 
pared by a competent mathematician. One 
of the chief characteristics of this book is 
that the formulas and technicalities of ex- 
perts, wherever made use of in this book, 
has been reduced to plam language, so that 
it may be understood by any one who can 
read. We are glad to seeso few repetitions, 
as all the matter published under its proper 
head, but referring to other portions of the 
work, is designated by reference marks, thus 
avoiding repetition. 

Each subject is properly indexed, so that 

when a person wishes to find anything, the 
index is of great value, while with many 
similar books this portion of the work has 
been sadly neglected, to the disgust of the 
reader. 

The most desirable and necessary feature 
in a book of this kind is a reliable index. 
Most of the valuable foreign and domestic 
technical books and manuals of the modern 
arts and sciences have been carefully read, 
and a large portion of practical information 
has been collected and condensed into the 
most available form for use. 

A full list of the authorities quoted are 
given, which being of a high standard, 
also a guaranty for the correctness of the 
matter published. The processes and for- 
mula pertaining to the laboratory and work- 
shop are of the most practical character, 
many of which are illustrated by neatly- 
executed engravings and diagrams. 

For the medical department the author 
claims to have adopted each receipt or 
formula for its efficacy only, without refer- 
ence to any particular school of medicine. 
Many of these are taken from the diary of a 
physician, and were never before published. 
This book is well printed, and has been 
used for some time by the leading manu- 
facturing chemists and druggists, and we 
have full confidence that our readers will 
appreciate the contents of so valuable a 
publication. 





Questions anil Answers. 


Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correclly and according to common sense 
methods. 





MERICAN 


(8) H. E. G., Allegheny City, Pa., writes: 
It may not be out of order to inquire w hether the 
thousands of readers, who prize and preserve each 
copy of your valuable journal, may look to the 
new volume as one paged continuously, and the in- 
formation indexed as often as every six months. 
Believing that you are ever ready to please your 
patrons, I feel confident that the above suggestion 
will merit your consideration. A.—The answer to 
this question will also be an answer to many others 
of similar import received by us. We have carefully 
considered the question of continuous paging of 
all the numbers comprising the volume, and, after 
weighing thoroughly all the arguments presented 
in favor of and against the proposed system, we 
have seen no cause to change our present method 
in this respect. The AMERICAN MACHINIST is in- 
tended to be a record of current mechanical 
thoughts and events, each nnmber being, so far as 
is possible, complete in itself. The present system of 
paging presents no obstacle to indexing or binding, 
a large part of our edition being now regularly 
bound and preserved, while for current reading 
purposes, looking for an article on the 8th or 5th or 
8th page of any weekly issue is much more easy 
and satisfactory than the effort to remember the 
precise page, many numbers back, in which the 
article sought for is indistinctly known to have ap- 
peared, thus avoiding much confusion that would 
otherwise occur. Regarding index, we shall en- 
deavor to supply, with the closing number of each 
yearly volume (next week’s issue will complete the 
present volume), a convenient index, that will 
afford every possible clue to the several subjects 
treated. As our volume begins and ends with the 
year, it would be misleading should we index every 
six months. 





Business Specials. 





50 cts. a err each insertion under this head. 

P pessiinedih Dies. Ferracute Machine Co., Bridge- 
ton, N. J. 

The Best Holiday Present. ‘Extracts from 
Chordal’s Letters,” in book form, now ready. 
Over 40 Original, Humorous Illustrations. Steel 
portrait and real name of the author. Cloth. 320 
pages. $1.50 by mail, postpaid. American Ma- 
chinist Publishing Co., 96 Fulton St., New York. 

Engine Castings. Complete set for 2 H. P. Engine, 
$15. W.M. Boyd, Box 793, Pittsburgh, Pa. 

Engines Indicated—Power Measured. W. H. Odell, 
Box 274, Yonkers, N. Y. 

John Douglass, common and fine patterns made 
to order, also car wheels, working models, and ex- 
perimental machinery. Shop at 883 Morgan street, 
near Washington, Jersey City, N. J. 

‘“*Monitor Binder” for the AMERICAN MACHINIST 
holds 52 weekly issues in good shape. Sent to any 
address by mail for one dollar. American Machinist 
Publishing Co., 96 Fulton St., New York. 

Wilkinson & Crowell, No. 506 Walnut St., Phila- 


delphia. ‘‘Paragon’”’ Piston-rod Packing, entirely 
metallic, automatic, frictionless, and practically 


free of steam pressure. Will work on high-speed 
or condensing Engines. 

‘Extracts from Chordal’s Letters’ in book 
form, now ready. Cloth. 820 pages. $1.50 by 
mail, postpaid. American Machinist Publishing 
Co., 96 Fulton Street, New York. 

American Watch Tool Co., Waltham, Mass. 
Lathes, Watch Case, and Clock-Making Machinery. 


Vertical and Horizontal Pumps. Capacity from 100 
to 35,000 galls. per minute> Simple, Efficient, Eco- 
nomical, Durable. Used by more than half the tanners 
and paper makers of the country. Horizontal and 
Vertical ENainEs, from 10 to 30 H. P., for long 
continued hard work. Prices, 40 per cent. below other 
makers. Send for circulars. Heald, Sisco & Co., 
Baldwinsville, N. Y. 

Rules for Engineers, and Removal of Scale in 
Boilers. Send for Circular. Ranken Scale Co., 50 
Federal Street, Boston. 

Thomas D. Stetson, Patent Solicitor and Expert 
in Patent Cases, No. 23 Murray Street, New York. 

Blowers for all purposes. Exeter Machine Works, 
50 Federal Street, Boston. 


See Christiana Machine Co.’s adver., last number. 


James W. See, Designing and Consulting Engi 
neer, Hamilton, Ohio. 


Howard 8. Abbot, Attorney at Law and Solicitor 
of Patents, 617 7th Street, N. W 





(1) W. M., Niles, Michigan, writes: 1 


should like some information in regard to the 


method and materials used in case hardening small | 


work, such as set screws, made of wrought iron. 
They are better than steel set screws when prop- 
erly hardened, as they are hard onthe point and 
outside surface being soft and tough within. A.— 
We described the process of case hardening in the 
AMERICAN MACHINIST Of Noy. 8, 1879, which num- 
ber we can furnish you. The whole secret of case 
hardening successfully lies in the fact that the oper- 
ation requires the articles to be placed in an iron 
box, and in contact with animal charcoal or carbon. 
The box should be air tight, the circulation of heat 
should be uniform all about the box, and the heat 
should be gradually raised and kept at a sufficient- 
ly high temperature to allow the articles to absorb 
the carbon freely. The chief cause of failure is in 
a fluctuating and insufficient heat. The articles 
should be dropped directly from the box into water 
without coming in contact with the air, 


.| Clarksville, Mo., 


Personal attention given to cases in Patent Office, 


J.C. Hoadley, Engineer and Expert, formerly of 
Lawrence, Mass., has opened an office at 29 High St., 
| cor. Federal, Boston, Mass.,where he will be pleased 


to receive old and new friends. 
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The Cape Ann Forge Works, of Glouces- 





| ter, Mass., 
| new shop, 


have just begun operations in a 
equipped with a new engine, 
| boilers, and other machinery. 

is to have a paper mill— 


., Washington, D. C, | 


MACHINIST. 


The old repair shops of the New York and | 
New England Railroad at Readville, Mass., 
have been leased by the Globe Rubber Co. 
of Boston, who have the privilege of pur- 
chasing at a cost of $20,000, and will em- 
ploy a large number of hands. 

Griffith & Wedge, Zanesville, O., are ex- 
tending their machine works. 

The work upon the rolling mill at Sacra- 
mento, California, is progressing rapidly. 

The main building is completed, and the | 


next spring. 
The story is again revived of an effort to | 
buy the Wheatland, Pa., rolling mill, this 
time by Cleveland capitalists. 
The Pottsville Iron and Steel Co. is a new 
concern for the manufacture of iron and 
steel at Pottsville, Pa. 
The Ansonia Clock Co., Brooklyn, N.Y., 
whose works were recently destroyed by 
fire, are about to rebuild on the former site. 
The main building will be ready for work 
about Jan. 1. 
The Ames Manufacturing Company, 
Chicopee, Mass,, are hurrying up their new 
building for the manufacture of sewing 
machines. 

J. W. Gardner, of Shelburne Falls, Mass., 
is erecting a new cutlery factory, which will 
furnish room for the employment of about 


300 men. 
Edward Wright & Co., Worcester, Mass., 
have erected a new building for a machine 
shop, which they will soon occupy. 
The Worcester (Mass.) Wire Company are 
enlarging their works by the erection of a 
brick building 188x46 feet, two stories 
high. 

The Cleveland Machine Works, Worcester, 
Mass., have just completed a one-story addi- 
tion to their shop, 60x 35 feet. 

David Whitcomb and Stephen Salisbury, 
of Worcester, Mass., have promised to pay 
the expense, estimated at $12,000, of enlarg 
ing the Washburn Machine Shop, connected 
with the Worcester County Free Institute of 
Industrial Science. 

Anumber of Akron capitalists contem- 
plate the occupation of the present Empire 
Reaper Works with a portable engine man- 
ufactory, as soon as Mr. Seiberling moves 
out.—Cleveland Ti ade Review. 

The buildings of the new agricultural 
works at Akron, O., are going up rapidly. 


According to the Paper World, many new 
paper mills are now being erected in differ- 
ent parts of the country. 


The Pratt & Whitney Co., Hartford, Conn., 
write us under date Nov. 26: 

Our business is still driving us beyond 
our ability to meet the demand. We have 
been obliged to add about forty-five per 
cent. to our finishing department. The new 
shop now being built will be 144x46, and 
three stories high; expect to occupy it about 
March 1 

A Boston correspondent sends us the fol 
lowing item, in regard to the action of a 
large machinery establishment, which we 
commend to others as worthy of imitation: 


Company were each treated, 


as last year, 
with the present of a fine 


workmen. Few fare better. 
been advanced to all workmen, in propor- 
ing during the year past. Besides this, an- 


the way of 


premises, giving more and better light. N« 
provements about the workshops, than the 
during ten hours out of the twenty-four. 

road in connection with the Lake Shore anc 


Michigan Southern from Toledo to some 
some point on the track of the latter withir 





the only one in the State. 


a hundred miles of Chicago. The work wil 
begin at once, 


works will be ready for occupancy early | 


The employes of the Whittier Machine | 


turkey for 
Thanksgiving, showing that the proprietors 
were not unmindful of the desires of their 
Not only has | 
turkey been distributed, but wages -have 


other source of gratification to workmen, as 
well as of benefit to the proprietors, is the 
mapy improvements being carried out in | 
building, and extending the 
shop to get more room, and the putting in 
of windows and skylights, and the generous | Others, 
use of the whitewash brush throughout the | in shares of $20 each, 


one can better appreciate this kind of im- 


workman who has to occupy the premises 


Steps have been taken to build a new rail- 
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Newly-Incorporated New York Companies. 


Oneida Community, Limited, of Com- 
| munity, Madison county. Albert Kinsley, 
| Henry W. Burnham, and others, incorpora- 
‘tors. Capital, $600,000, in shares of $25 
jeach. For the purpose of carrying on a 
| general manufacturing and agricultural 
Filed Nov. 20, 1880. 
| Davidson Steam Pump Company, Brook- 
lyn. Marshall T. Davidson, Richard K. 
| Sheldon, and others, incorporators. Capital, 
| $100,000, in shares of $100 each. For the 
|manufacture and sale of steam pumps, 
| pumping engines and hydraulic machinery. 
Filed Nov. 20. 

Poughkeepsie Glass Works, of Pough- 
keepsie, N. Y. Wm, -C. Hly, ©. Ww. 
Reed, and others, incorporators. Capital, 
$85,000, in shares of $100 each. For the 
manufacture and sale of glass and glassware 
in its various departments and methods. 
Filed Nov. 20. 

Columbia Chemical Works, of Brooklyn, 
N. Y, Chas. Chauncey Parsons, Wm. I. 
Parsons, and others, incorporators. Capital, 
$3,600, in shares of $100 each. For the 
manufacture and sale of chemical products. 
Filed Nov. 22. 

The Reliable Ice and Refrigerating Ma- 
chine Company, of New York. Alexander 
T. Ballantine, Robert A. Ripley, and others, 
incorporators. Capital, 
of $25 each. To build, erect and sell ma- 
chines for the purpose of manufacturing 
artificial ice and refrigeration. 
Nov. 23. 

The Gouge Heating and Ventilating Com- 
pany, New York. Henry A. Gouge, Samuel 
Shethar, and others, incorporators. Capital, 
$100,000, in shares of $100 each. For the 
manufacture 
ratus for heating and ventilating buildings, 
cars, vessels, ete. Filed Nov. 23. 

‘Myers’ Sanitary Depot,” New York 
Lucien Knapp, Fred. W. Klabfleisch, and 
Andrew G. Myers, incorporators, Capital, 
$20,000, in shares $100 each. For the 
manufacture and sale of plumbing ma- 
terials, and pottery, and general wood and 
metal work. Filed Nov. 24. 

W. B. Smith & Co., New York. Wm. B. 
Smith, Edmund B. Barnum and others, in- 
corporators. Capital, $25,000, in shares of 
$100 each. For the manufacture, publica- 
tion and sale of books and other 
tions. Nov. 26, 1880. 

Niello Enamel and 
New York. A. B. 
and others, incorporators. 


business. 


$500,000, in shares 


and sale of machines and appa- 


publica- 


Bronze Company, 
Tripler, Chas. 8. Cohen 
Capital, $50,000, 
of $50 each. For the manufac 
ture and sale of Niello enamels and bronze 
work, electro-plating, and all similar work. 
Nov. 26, 1880. 

American District Steam Company, Lock 
port, N. Y. Isaac H. Babcock, David F, 
Bishop and others, incorporators. Capital, 
$10,000,000, in shares of $100 each. For 
the manufacture and sale of machinery, 


in shares 





contrivances, and other things 
necessary and needful in supplying hot or 
cold water and air, steam or other fluid, for 
| heating, cooking, or other useful applica- 
| tions. Nov. 27, 1880. 
| 


apparatus, 


The Kamak Cutlery Company, Limited, 
New York. Bertha Kamak, William Roger 
and others, incorporators. Capital, $10,000, 

shares of $50 each. For the manufac- 


tion as they have shown themselves deserv- | ture, purchase and sale of cutlery, hardware 


and fancy goods, and for*exportation and 
importation of same. Nov. 27, 1880. 


The Cylinder Lock Company, New York. 
Henry Phillips, A. Henry Elliott and 
incorporators. Capital, $200,000, 
For the manufacture 
and sale of locks, small hardware, and other 
,| articles of use and novelty. Nov. 29, 1880. 


) 


The Pleasure Seekers’ Manufacturing 
Company, New York. I. N. Forrester, 
Jas. W. Guernsey and others, incorporators. 
1} Capital, $30,000, in shares of $100 each. 
>| For the manufacture and sale of Forrester’s 
» Patent Frictional Swing, and other appli- 
1 ances and apparatus for the amusement of 
pleasure seekers, Dec, 1, 1880. 


Filed * 
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Machinists’? and Engineers’ Supplies. gE as< 

New York, December 2, 1880. = Eee 

Te general state of the supply market. still re- ne : 
mains good; all the dealers are doing a fair and ats 

satisfactory business. Oey g 

We hear of no changes in values, and goods are a 
more easily obtained now than they have been for 2 


several months past. 
Eaton, Cole & Burnnam Co. 


) 


JW. A 


58 Johh St., New 





LOWELL, MASS., 


voy 
<= 
York, have just issued a new catalogue and price my 
list of 48 pages containing descriptions and prices iF \| 
of their goods and specialties. The above price Ps 
list isaccompanied bya discount sheet. uo | 
_— —?>- —— Beg 
» 
Iron Review. So 
New York, December 2, 1880. Ses 
The iron market, although far from teal brisk, ess 


vet a fair business has been done in small lots, and 
the condition of the market is decidedly stronger 
than last reported. The prospects fora good year’s 
business after the holidays are excellent, and many 
think the demand will occasion advanced quota- 
tions. Most of the sales made have been for the 
use of consumers. Prices are unchanged, and we 
continue to quote as follows: Foundry No. 1, $25; 
Foundry No. 2, $21, and Gray Forge, $20. 

The sales of steel rails and of railroad equip- 
ments generally, during the past week, have been 
enormous; but for low prices abroad and foreign 
stocks here, the market would advance materially. 
Old rails are held firmly at about $26.50, and the 
stock here has been reduced considerably by recent 
sales. Pig Iron is firm. 

American Tron Rails, 
weight; Fish Plates, 2c. 


“Sr | 
Z —y 
uN 


GEO. Ww. FIFIELD, 
——— — of fi mA TEX 


$50 to 


$53, according to 
per lb.; 


Railway Spikes, 





34c.: Bolts and Nuts, 34c.; Common Bar Iron, 

2.3c., basis from store, Refined do. 2.5¢ » basis ; Mls BA R CA i NS i N 

ter, 3 ye Saag Machinery Steel, 6%c.:; Best Tool 

Steel, 13'% ; Norway Bar Iron, 6 AC. Norway 

Shapes, 6%. Nail Rods, 634c.; Sheet Iron, 3¥c., q 

basis; Angle ‘ton. 3c.; Tee Lron, 34c.: Band Iron, q ES 
8 2-10¢.; Hoop Iron, 3.5¢., and up according to size; * 
Horse Shoe Iron, 3 2-10c.; Hot Polished Shafting in 


The best made. 2% to 15 horse power. Write for 
full particulars to WiLiiAmM Cooke, 6 Cortlandt St., 


New York. 


lengths, 2 ft. and longer, 9 to 10%e., 
size; Small Black Rivets, 30° off in papers; 
in bulk. 

Carmichael & Emmens, 130 Cedar St., New York, 
quote prices of Boiler Makers’ Supplies from store 


according to 
10% off 





as follows: STEPHENS’ PATENT PAR- 
Flange Iron. ivaegaaes 5a cee ALLEL VISE and attachments, 
C. H., No. 1, SSA i es ee ee ..44%4 adapted to every variety of work 
C. Oe eo ae et Oat aa pe iigs bait Cog-a) ataenme ‘. 4 from Jewelers’ tou Locomotive 
— —. ea we Ae ode ee tone. aT CERN Ro tGiEy SS ys. Shops. It opens further, 
NOES I SAS cana ant nas eg 3% holds firmer, is heavier and 
Bead Iron.... 5l4 more durable than any other 
Burden Boiler Rivets. . 5 1-10 vise. For sale by the trade. 


Boiler Tubes at 40 pe r cent. discount off list. 
oe <-> 
Metal Review. 


LUCIUS HART & CO.. 8 & 10 Burling Slip, New 
York, furnish us the following, under date of Dec. 
2, 1880: 

The mefal market without material changes since 
our last. Pig Tin. £94 10s. in London; $29.25 in 
Singapore The home market we quote nominally: 
Banca Tin, 25c.: Malacca and Straits 2144c. and up- 
ward, Australian and Billiton 21c.; * ‘Lamb & Flag,”’ 
2034¢. to 21c; Bar Tin, 22c. and upwards. Lead, 
5c.; Antimony, 15¢c. to 16c. as to brand. Spelter,5'4c. 
and upward for American. 84c. and upwards for 
“Rertha,” pure; Solder, No.1, 114c.; ‘‘Half and 
Half,’13%c.; Bismuth from $2.50 upward. 


WANTED. 


Parties desiring a competent man to superintend 
the erection of e ngines or machinery, address J. F. 
Kingsley, 777, Owego, Tioga Co., N 


Wanted. A partner with from $1500 to $2000 in 


Stephens’ Patent Vise Co. 
41 Dey St., New York, U S.A 


CHAS. G. LUNDELL, 


No. 7 Exchange Place, 








BOSTON, 


MASS. 


REPRESENTING 


EKMAN & C0. 


GOTHEN BURG, 


the Foundry and Machine business. One of the 
best locations in Iowa. A young man preferred. 


For further particulars address Sac City Iron 
Foundry, Sac City, Sac Co., lowa 

Wanted by the Southwark Foundry and Machine 
Co., Philadelphia, a number of first-class Fitters on 


Engine Work. 


Corliss Engine and Allied Steam Motors 


Working with or without Automatic Variable Ex- 
pansion Gear, including the most approved designs 
of all countries, with special reference to the Steam 


SWEDEN. 


L. B. EATON, 
TOOL STORE, 
TOO! Chests, $6.25, $9.00. $12.00, $16 00, $22.00. 








Engines of the Paris International Exhibition of ie sce eneigete : canal 

i878. Translated from the German of W. H. EVERY TOOL WARRANTED. 

Unland by A. Tolhausen, C, E CHALLENCE SCROLL SAW, $15.00, 
In two vols,, an: with numerous Also other makes. Send for Catalogue of Tools. 

illustrations, and an Atlas of 60 No. 11 North 6th Street, Philadelphia. 





photo-lithographed working Drawings 
(16 in, x 22 in.) In paper, $32.00. 

Our descriptive catalogue of books for mechani- 
cal engineers and list of machine drawing copies 
sent free by mail on application. 


E.& F. N. Spon, 446 Broome St., N. Y. 


DRAWING INSTRUMENTS 
AND MATERIAL, PAPER, &C. 


Ss. WOO rLMAN, 
116 Fulton Street, New York. 
Fully priced and illustrated Catalogues 


FOR SALE. 


A well-established light mechanical business, pro- 
tected by patents. will pay more than 20 per cent. 
on investment. Has nearly doubled in the last 
year and is constantly increasing. Satisfactory 
reasons for selling. One or both of the present 
owners will remain until April if desired. Price, 
$50,000, Address 


AUBERY & WINSLOW, 
ATTORNEYS AT LAW, 
16 Court Street, Brooklyn, N. Y. 





Gr. 








No. 78 C agimbers ! 
N. 


Office, 
Street, 

The f D 
following testimonials. 


Manufactory, 
PATERSON, N. J. 


The files speak for themselves in the 


Full Weight Hand- sy ii 


best and cheapest in the end. 
Read them. 


NORTH RIVER IRON WORKS. 


Send for quotations. 


To Wuom tt MAY CONCERN: New York, 
We have used the Files made and re-cut by Messrs. WEINMANN & KEARNEY for the 
and we know of no better recommendation than the fact that we are still using them. 
FLETCHER, HARRISON & CO. 
WINCHESTER REPEATING ARMS CO. 
Messrs. KEARNEY & Foot, New York, New Haven, Conn., Novy. Ist, 1878. 

Dear Sirs;—The Files you have been furnishing this Company have proved equal to, if not superior, 
to any heretofore used. Yours truly, V. A. KING, Sup’t. 

We print instructions on the use of Files, and also give the diameters of round and square Files from 
8to 16incbes. They are on card board, 10x12 in., and are intended to be put up in the shop for the men 
toread. Weare pleased to mail them to any manufacturer on rece ipt of oe necessary 6 cents postage. 

Respectfully, EARNEY & FOOT 


MAHONY CORRUGATED GRATE BAR. 


For Steam Boilers and Furnaces. 


Free Circulation with 50 Per Cent. Air Space. Openings suitable 
Coal, Screenings, and all Kinds of Waste Fuel. 


Used by the principal manufacturers throughout New England and the West 


JAMES MAHONY, 5 Bowling Creen, New York. 


1877. 
years, 


May Ist, 
past three 





for Furnace 


MACHINIST. 


[DecemBer 18, 1880 





MORSE TWIST DRILL & MACHINE COMPANY, 


NEW BEDFORD, MASS. 


Sole Manufacturers of 


MORSE PATENT STRMGET-IPIVREASD TWIST DRL, 




















BEACH’S PATENT SELF-CENTERING CHUCK, BIT 
Drills for Coes, Worcester. Hunter and other Hand Drill Presses. Drill Grinding Machines, Center 
and Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


All Tools Exact to Whitworth Standard Gauges. 
R. STETSON, Sup’t. EDWARD 8S. TABER, Pres’t and Treas. 


HOWARD IRON WORKS, BUFFALO, N. Y. 


MANUFACTURERS OF 


Schlenker's Revolving-Die Bolt Cutter 
NUT TAPPING MACHINE. 


UR NEW REVOLVING-DIE 

MACHINE is now recognized 
by practical machinists to be the 
perfection of a Screw Cutting 
Machine, and we now challenge 
the world to produce its equal. 
It possesses Many advantages 
over any competitor. The dics 
are opened automatically when 
the desired length of thread has 
been cut on the bolt, and are 
closed by the lever, or automat- 
ically, as shown in the cut of the 
machine. It can be changed 
from one size to another in less 
than a minute without removing 
a bolt or pin. It does not require 
skilled labor, but can be oper- 
ated by any competent. boy. 
The dies are arranged to open 
and close automatically, there- 
fore do not require the ¢ onstant 
attention of the operator. It is 
a very rapid worker, its capacity being from 3000 to 3500 5g bolts with 1% inches of thread per day 
and larger bolts in proportion. Threads cut by these machines will not vary % thread in length on ten 
thousand bolts. The machines are simple in construction. very compact and strongly built, and are 
offered much below tie price of any other machines capable of cutting the same sizes, and amount of 
work. It is adapted to cut right and left hand, V thread, square threads, and coach screws,—will take 
in crooked as well as straight work, and cut any length of bolt. The machines are now largely in use, 
and we cffer them to the <...de as one of the most complete machintsts’ tools in the market. Every 
machine is warranted as recommended. 


HOWARD IRON WORKS, Buffalo, N. Y. 


Illustrated Catalogue sent on Application. 


NOW READY! 


EXTRACTS FROM CHORDAL’S LETTERS. 


Cloth. $1.50, postpaid. 
Containing Over 40 Original Humorous [llustrations. 


Will be 


d Shell Reamers, | 


STOCK DRILLS, 


GEO. 











i2mo. 320 pages. 


A wide range of mechanical topics treated in a lively, instructive and masterly manner. 
« 
appreciated by young and old alike, and especially by those interested in mechanical pursuits. 


PUBLISHED BY 


AMERICAN MACHINIST PUBLISHING CO. 
96 Fulton Sweat, New York. 


USEFUL BOOKS A. ALEX. POOL & CO. 


Relating to ¢ vasting and Founding, Electricity, Elec- NEWARK, N. J 
o » ri g, ° ba e 
tric Light, Engineering, Drawing, Manufacture of alanntactnvere at 


Gas, ‘He vat, Indicator “Diagram, “Link Motion, Me- ; ae ; 
Combined Lathes and Milling Machines 


chanies, Screw Cutting, Slide Valve, Steam Boilers, 
Steam Engines, Steel, Turning, Wire Gauge, 
FOR TOOL MAKERS’ USE, also 
N. Y. | Universal Milling Machines, Grinding Machines. 





Workshop Receipts. Descriptive Catalogue sent 
promptly on application. 


.& F. N. Spon, 446 Broome St., 


BETTS MACHINE CO., 


BUILDERS OF 


MACHINE TOOLS OF ALL KINDS. 


Standard Gauges, Measuring Machines, 
Adjustable Reamers. 


SEND FOR LIST OF 
ON HAND FOR IMMEDIATE DELIVERY. 


BETTS MACHINE CO. 


S| WILMINGTON DEL. U.S.A. 





Wilmington, Del., 
U. S. A. 


TOOLS 









Planers, 
Lathes, 
Drills, 
Shapers, 
Reamers. 
Boring Bars, 
Bending Rolls, 
Car Wheel Borers, 
Punches and Shears, 
Cutting-Off Machines, 
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‘WIGHOLSON ‘FILE ‘Co. 


SOLE MANUFACTURERS OF 


FILES ann RASPS: 


HAVING THE INCREMENT CUT. 
TOOLS and SPECIALTIES. 


“Nicholson File Co’s” Files and Rasps. 


Also, FILLERS’ 
**Pouble Ender” Saw Files. 
“Slim” Saw Files. 
**Racer” Horse Rasps. 
Handled Rifflers. 
Machinists’ Scrapers. 


Manufactory and Offices at PROVIDENCE, R. Hey U. s. A. 








ME RICAN M ACHINIST. 


'DEANE’S PATENT STEAM PUMPS 


FOR 


—AND— 


EFFICIENCY 


THEY ARE UNEQUALED. 


File Brushes, Mile Cards. 
Surface File Holders. 

Vice File Holders. 
Stub Files and Holders. | 
Improved Butchers’ Steels. 


MANUFACTURED BY THE 





BRADLEY’S 
3 weuve Waa NED 





IT HAS MORE ita 
MORE ADAPTABILIT 
DOES MORE AND B 


THA 
Branch Offic Guarapte 
46 & 48 West LAKE = 


CHICAGO, ILL. f 


BRADLEY’S CUSHIONED HELVE HAMMER. 


WER Awarded first premium, Silver Medal at aye Institute Fair, 1873, Cincin- 
nati — Exposition, 1874, and the 

edal of Merit at the Centennial 

Being the highest a. 


ETTER W 
ANY HAMMER IN THE 


as represented 


BRADLEY & COMPANY, Syracuse, N.Y. 


HOLYOKE, 
WAREROOMs: {$ 


MASS. 


oma of Honor and Grand 
Pipiotpition, in 1876, 


SIMPLICITY OF MECHANISM 


IN OPERATION 


92 and 94 LIBERTY STREET, NE 
7 OLIVER STREET, BUSTON. wall cesta 








. Biteyu 
_@) | 





oes for Illustrated Cata- 
logue and Price List. 





ven any goods of their -* in America or Europe. 
INTS, LESS COMPLICATION, 

LARGER CAPACITY 
TAKES LESS POWER, 
COSTS yes FOR REPAIR 


PA Stitt 1882.) 





FRICTION 


CLUTCH PULLEYS 


AND CUT-OFF COUPLNGS, 
JAS. HUNTER & SON. North Adams, Mass. 
























ENG; 


E. H. ASHCROFT, 
Pres’t and Treas. 

CHAS. A. MOORE, 
Gen. Manager. 
| MARTIN LUSCOMB, Clerk. 


| 


CAST JACK SCREWS, | 


With perfect, seamless thread, and | 
hard wearing surface. Special | 
mixture of tough iron. Superior to 
wrought 
and much e¢ heaper. 

N. B.—Our No. 2 **Handy Bell 
Jack,” 8x14 inch, Price, $2. 00, 
(see Cut) has lifted 10 tons 


Send for circular. 


SEEGER MF’G Co. 


MAKERS OF 


Press, Stool & Bench Screws, 


CLAMPS, &c. 
Springfield. Mass. 





Box 878. 


i Sas 


. bin 


} 


iron in many respects, | 
| who do not make their own, may do well by writing 
| us for prices. 


ESTABLISHED i85!. 





Railway and Machinists’ 


Warerooms, 8S Dey St., New York, 


JAMES BEGGS & CO. 
Practical Mechanical Engineers, 
MACHINISTS AND DRAUGHTSMEN, 


MANUFACTURERS OF 


Supplies, 


SOLE AGENTS FOR 


Detroit Lubricator, the Excelsior Tube Scraper4 
Gardner Governor, 
Selling Agents for Roots’ Patent Rotary Blower. 


Rowland Engine, 


Illustrated Catalogue and Price List on application. 





The Asherfh Manufacturing Co, 


Successors to E. H. ASHCROFT, 
*‘ Original Steam Gauge Works.”’ 
THE E. H. ASHCROFT 


Improved ‘“Bourdon” Steam Cauges, 


Sole Owners and Manufacturers of 


TABOR’S PATENT 


ap STEAM ENGINE INDICATORS. 


Specially adapted to 
aman | High Speed Engines 
and Locomotives. 


STEAM AND WATER GAUGES, 


Railway, Steamship & Machinery Supplies. 
WAREROOMS : 
Nos. 51 & 53 Sudbury St., and 
8,10,11,12 & 14 Bowker Street, 


BOSTON, MASS. 
Factories, BOSTON & LYNN. 


The Twiss Patent Automatic Cut-off Engine 
isa first-class En- 
gine in every re- 
spect. The valve 
gear is of the dis- 
engaging type, is 
exceedingly sim- 
ple, accessible 
» and durable. Cyl 
inders with this 
cut-off can be 
placed on any en- 
gine now in use at moderate expense and will save 
from 30 to 50 per cent. in fuel over the plain slide 
valve and throttle governor. Also, Vertical anc 
Yacht Engines. SON W. TWISS, 
25 Whitney Ave., New Haven Conn. 














Machinists, Tool Makers, 


AND OTHER CONSUMERS OF CASTINGS, ¥ 


Our Foundry is among the best, and 
its capacity being several tons per day more than 
consumed in our machine shop, we will do work for 
others at moderate prices and guarantee satisfac- 
tion. 

We have patterns for Engine Fly Wheels and 
Pulleys of all sizes up to 8 feet diameter, any de- 
sired width, from which we will make castings, 
turn and bore same on best terms. State particu- 
lars and address us or visit our works, 


CHRISTIANA MACHINE CO. 


CHRISTIANA, Pa. 





ERICSSON’S NEW PATENT CALORIC PUMPING 
ENGINE is specially intended for domestic use in 
lifting and forcing water from wells and cisterns, or 
from Croton pipes, to tanks on upper floors of build- 
ings in city or country. 

This pumping engine is entirely safe, no steam 
bein om ote and is not liable to derangement. 

All kinds of fuel will answer for this engine, but 
coal-gas is preferable, the consumption being only 





AKRON IRON COMPANY, 


nda oatT, ©. 


SOLE 


This shafting commends itself to the trade 


introduced to the market for the following reasons, viz.: 


Ist.—It is perfectly straight and round. 


2d.—It can be rolled accurately to any desired gauge. 

3d.—It has the beautiful blue finish of Russia Sheet Iron, rendering it less 
liable to rust or tarnish than shafting of the ordinary finish, 

4th.—It will NOT SPRING OR WARP IN KEY SEATING like most of the other 
manufactured shafting sold in the market, and, as a consequence, is 
admirubly adapted for LINE AND COUNTER SHAFTING. 

is composed of MAGNETIC OXIDE 

superior journal or bearing surface, 


5th.—The surface 


6th.—It is made of superior stock. 


Sizes made from % inch to 8 inches, advancing by sixteenths, and from 3 inches to 4 inches, advanc- 
ists, with references and other informat on, furnished on application to us. 


AKRON IRON CoO., Akron, Ohio. 
14 Dey Street, New York City, 


General Agent for N. Y. 


ing by eighths. Price 


Or to our Agent, 


E. P, BULLARD, 


MANUFACTURERS OF 


Patent Hot Polished Shafting. 


15 cubic feet per hour. Besides gas is handier and 
cleaner than coal or other combustibles. Servant 
girl can operate it ! 


Price for 8-inch cylinder, pumping 250 gallons per 


hour 50 feet: With gas urnace, $260 00 
With coal furnace, 275 00 

Price for 6-inch cylinder, pumping 200 gallons per 
hour 50 feet: With gas furnace, : $210 00 
With coal furnace, - 220 00 


Meweine tured by the Delamater Iron Works. 
. H. DELAMATER & CO., Proprietors, 
No. 10 CORTLANDT er., WN. &. CITES 


C. W. LeCOUNT, 


South Norwalk, Connecticut, 


Manufacturer of 


-LeCount's Improved Stes! Dog 


With hardened Steel 
Screws turned in 
the Lathe. 


PRICES. 






‘ No. 1...- %in... $ .40 
Ge SO as JO 
© By. a “6 60 
al, AREA . 10 
Bick S85 
“-¢@ i * 95 
. Teta 1.10 
Gey ot 1.20 
RMALL SET, $6.30. 
No. 9...2'4in.... 1.40 
“= mm. 6 ale os ke 
1h... Ohe veins Gee 
«3.6 * . 2.00 


a FULL SET, $13.00 





COLUMBIA BICYCLE. 


Bicycle riding is unsurpassed 
as & method of traveling, 
whether for speed, sport, or 
the renewal of health. The 
practicentty of the machine 

as been thoroughly tested, 
and satisfactorily proved be- 
yond question, ‘Thousands 
are in daily use, and the num- 
ber is rapidly increasing. ‘Che 
exercise is recommended by 
the medical profession as most 











beneficial to health, bringing 
into action almost every 
muscle of the body. Send 3c 


stamp for illustrated catulogue 
_ containing price list and full 
» information. 


THE POPE MFG. CO. 


47 Summer St., 


ee 
SSS eee 


Boston. 





generally as superior to iny shafting ever before 





OF IRON, forming a 


ait “Ry 


City and other Eastern States, 








239 BROADWAY, NEW YORK. 


83 WATER ST., 


Worthington Steam Pump. 


For all Purposes and 
of all Sizes. 


SPECIAL PATTERNS 


FOR 

Railway Water Stations, Oil 

Pipe Lines, Hydraulic 
Elevators, etc. 


SEND FOR LATEST CIRCULAR, 


~ HENRY R. WORTHINGTON, 


BOSTON, 709 MARKET ST., ST. LOUIS, 
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. SUPERIOR SUBSTITUTE — WOOD ENCRAVINC. 


J.C. MOSS, Pres 
R. B MOSS, As 


MOSS ENGRAVI 


(MOSS’S NEW PROCESS. 


RAG . 
53Q PEARL STREET, COR. ELM, NEW YORK. 
LARCEST ESTABLISHMENT OF THE KIND IN THE WORLD. 

ENGRAVINGS OF PORTRAITS, BUILDINGS, LANDSCAPES, MACHINERY, MAPS, ORNA- 
MENTAL LETTERING and GENERAL ILLUSTRATIONS FOR NEWSPAPERS, BOOKS, CATA- 
LOGUES, et Much cheaper than Wood Cuts. Mr. J. C. Moss, the inventor of the Moss Brocess 
of Photo-Engraving, in withdrawing Srom the Photo-Engraving Co., 67 Park Place, has éctaincd for hin 
self all improvements made and used by him in Photo-Engraving since May, 1872. Send green stamp fox 


Mlustrated Circular. Send copy for estimate 
Co. 


nd Supt M.A. MOSS. J. E. RAMSEY, Secretary 


Hl. A. JACKSON, Assist. Sec, 


( CO 


INCORPORATED APRIL 2, 





Please mention this paper. 


Union Manufacturing 


ma a? CHAMBERS STREET, 
NEW YORK. 








THE SKINNER COMBINATION CHUCK. 


. This Chuck is Universal, Independent and Eccentric, and was patented June 24 and 
November 18, 1879 

We are ‘dete rmined that this Chuck shall be the best in the market, believing that our customers d« 
not want an inferior article, and with the improvements, as shown in the cuts, we have no hesitancy it 
saying oursis the best Chuck manufac tured, and we guarantee every Chuck of this 
make erfectin every respect, 

parts will be made interchangeable, and in case repairs | eecome necessary, we can furnis! 

the m.. needed without the Chuck being returned to us, saving much time and expense, especially 
on goods sold out of the country. 

We can fili promptly orders jor 4, 6, 9 and 12inch Chucks, with either three or four jaws. 
for the other sizes will be filled with but little delay 


BLAKE’S PATENT STEAM PUMPS. 
MORE THAN 13,000 IN USE, 
Adapted to 


Orders 











Every Situation. 


Send for New Illustrated Catalcegue, 


GEO. F. BLAKE MANF’G CO, 
SS Liberty Street, 


NEW YORK. 


The Raymond Mfg. Co.'s E. E. GARVIN & CO, 


PATENT Manufacturers of 


Non-Conductor Coverings for milling Machines, Drill Presses, 
STEAM PIPES AND BOILERS. Hand Lathes, 


Tapping Ma. 
Sectional Air-Space Covering. mem, 


44° Washington St., 
BOSTON. 
















chines, Cutter 
Grinders and 
Wood Planers. 
Milling Cutters, 
all shapes and 





Sizes. Gear 
Cutting and 
cent el peiiag ie all ite 
ranches. 
American Ash Felting. amenent 
Awarded Medal and Diploma at Centennial Exposition. CENTRE ST. 


HAIR FELT & PLASTIC CEMENT. 
ACTO ; FFICE: 
FACTORY 9 a re 


642 W. 52 
Ge Send for Circulars. | WNEW YORK. 


U. S. METALLIC PACKING CO. 


SELF-ADJUSTING STEAM PACKING 


FOR MARINE AND STATIONARY ENGINES. 


7, Cornell’s B’ld’g 
4 NEW YORK. 
, *®7Send for il- 


ra = / ‘ lustrated Cata- 
No. 4 Milling Machine, logue. ? 


EK. LYON & CO. 
470 GRAND ST., NEW YORK, 

















Sole Manufacturers of 
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82 Canal Street, | 247 West 38th St. 
BOSTON. | NEW YORK. 


GEO. H. BARRUS, 
EXPERT ENGINEER, 


87 MILK ST., BOSTON, 





May be consuited on matters relating 
to the generation and use oft STEAM 
and the arrangement of New Works, 


Expert Tests 
made on ENGINES, BOILERS, and 


STEAM PUMPING MACH. NERY. 


AMERICAN MACHINIST. 


Shears and Punches for Round, Square and Flat Trong 
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‘The E. HORTON & SON CO. 


| 
| Prices Reduced. Windsor Locks, 
MANUFACTURERS OF 


THE HORTON LATHE CHUCK, 


BOTH 


INDEPENDENT AND UNIVERSAL, 


ALSO THE 


Horton Car Wheel Chuck. 


FEBRUARY Ist, 1880. 
From this date a discount of 25 per cent. will be made from the 
list price of The Horton Lathe Chuck, 
Soliciting your orders, we are, re spectfully yours. 


Send for Price List. THE E. HORTON & SON CO. 


I ARVIS PATENT FURNACE 


FOR SETTING STEAM BOILERS. 


Economy of Fuel, with increased capacity of Steam Power. 


The same prince iple as the SieMENs’ PRocEss OF MAKING STEEL, utilizes the waste gases with hot air on 
top of the fire. 


Will burn all kinds of waste fuel without a blast, including screenings, wet peat, wet hops, sawdust, 
logwood chips, horse manure, &c. A. F. UPTON, General Agent, 


Send for Circular. 7 Oliver St., (P. O. Som 3401) Boston, Mass. 
BARKER & BERTON, New York Agents, 422 East 23d St. 


SCOVELL’S SAFETY E. GOULD & EBERHARDT, 
Par VALVE. O71 113 HJ. RR Ave, Hewat, HI 
—— 


Lathes, 
Shapers, 


Planers, 

Bolt and 

— 
Cutters, 


Conn. 

























and Bank 
Note 
Printing 
Presses, 
Mortising 
Machines, 
Stone 
Crushers 
and Spe- 
cial Ma- 
chinery. 


The best for Stationary, Ma- 
rine, Portable and Locomotive 
Boilers. Se nd for circulars and 
terms to 


The Hancock Inspirator Co. _ ‘ 


34 Beach Street, Boston, Mass. Tt 








PRENTICE ana ae A 


Manufacturers of 


Machinists 
Tools, Small Tools of all kinds; GEAR WHEELS, parts of 
E ] MODELS, and materials of all kinds. C atalogue free. 
ngine Goopnow & WIGHTMAN. 17h Wash’ton St... Poston, Mass. 





Lathes 


11, 14 and 16 
in. swing, 


Hand or Spee 
Lathes, 


from 10to 20in 


Dead Stroke 
POWER HAMMERS 


Are superior to all others for Forging 
and Die Work. Over 500 now in use, 


Manufactured by 











swing. 
Foot Power PHILIP S, JUSTICE, 
Lathes, 14 N. 5th St., Philadelphia, Pa, 
Upright 
Drills. BEECH ER & PECK, 
— 8 to Milo Peck), 
Slide Rests, : "“"Ecchekens * ae 
Planer Peck’s Pat. Drop Press. 
Centers, &c Peck’s Drop Lifter the only one 
that has its parts cushioned. 
WORCESTER, Send for illustrated Catalogue. 





MASS. 


STRONG’S PATENT 


Feed Water Heater and Filter, 


Absolute Preventive of Incrustation. 


157 Temple Street, New Haven, Conn. 





WwoonrnD «ce DRAKE, 
71 Rutger St., New York City. 


Machinery Bought, fold and Exchanged, 


A general assortment of Engines, Boilers, Pumps, &c. 
(both new and second-hand) constantly on hand. 

Parties having Machinery they wish to sell will do 
well to inform us. 








MANUFACIURED BY 


LP MORRIS €0. 


PHILADELPHIA. 


“ SALES AGENTS: 
KELLY & LUDWIG, 





720 to 724 Filbert Street, — 
PHILADELPHIA, 


And 6 Cortlandt Street, New Haven Manf’g Co. 
NEW HAVEN, CONN. 


IRON-WORKING MACHINERY 


VERTICAL ENGINES. 


24 to 15 horse power. 











NEw YORK, 








WALWORTH MF’G CO. 











Kilby Street, 


B aT T. - 
iiinan The best made. 


PRICES WAY DOWN. 


Write for full particulars to Wittiam Cookg, 
6 Cortlandt Street, New York, 


FRANK H. POND, 


709 Market Street, 





Sr. Louis. 
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THE ALBAN Y 


AMERICAN 


SCREAM 








This Trap automatically drains the water of condensation from 
HEATING COILS, and returns the-same to the Boiler, whether the 
coils are above or belcw the water level in Boiler, thus doing away with 
pumps and other mechanical devices for such purposes. Address 


ALBANY STEAM TRAP CoO., 


ALBANY. N. WV. 


STICLIKH SELLERS & CO., -  - = PHILADELPHIA. 
MACHINE AND RAILWAY SHOP EQUIPMENTS. 
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MACHINIST. 


TRAP. 





R. HOE & CO. F. W. MOSS, 


SO John Street, New York, 
Printing Press, (Successor to Joshua Moss and Gamble Bros.,) 
Machine and Saw 


chine ana Saw Sipal and Files, 


, HAMMERS, ANVILS, VISES AND BLACK- 
Grand, Sheriff, Broome & Columbia Sts. SMITHS’ TOOLS 
29 & 31 Gold Street. 


| WARRANTED CAST STEEL, 
Principal Office, 504 Grand St, Or. Sheriff, Specially adapted for Dies, Punches, Turning 


‘lools, Drills, &c. Also 








NEW YORE. x ” 
Pip a = 
P. BLAISDELL & CO. & =a. 5 
MANUFACTURERS OF E i > - 
Machinists’ Tools, ©2: 
achinists’ Tools, =: ¢ 


Worcester, MASS. 








WILEY & RUSSELL MF’G CO. 
GREENFIELD, MASS. 


Lightning Screw Cutting Machinery and Tools, 





SEND FOR ILLUSTRATED PRICE LIST. 


MITT DALLIMUH 


MANUFACTURERS OF 
THE POOLE & HUNT LEFFEL TURBINE 


WATER W 
MACHINE MOULDED 


a 


SHATTING, PULLEYS AND HANGERS, 
STEAM ENGINES AND BOILERS. 


CARMICHAEL & EMMENS, 


130, 132 & 134 Cedar Street, New York, 
DEALERS IN 


Iron and Steel Boiler Plate, 


LAP WELDED BOLLER TUBES, &c., &c. 
Agent for Otis Celebrated Cast Steel Boiler Plates; 
the Coatesville Iron Co ; Pottatown Iron Co.; the 
Laurel Rolling Mills and Union Tube Works, 
Wrought Iron Beams, Angles, ‘lees, Rivets, &c 





CROSBY = AM GAGE & VALVE Co 
H. MILLETT, Pres’t. 

















1EO. H, CROSBY. Sup’t. GEO. H. EAGER, Treas 

Sole Proprie tors and Manufacturers of 
CROSBY ’s 
Adjustable ** Pop” Safety Valve. 
Self-Reculating Reducing Valve. 
Improved Steam Pressure Gage 
Self-Closing Water Gage. 
Improved Steam Engine Indicator. 
Sole Manufacturers and Genera) Agents for 





And all instruments of this class, 
Catalogue, 


| Cor. Milk & Batterymarch Sts., Boston. 


‘‘ BELTOLEUM,” 


THE BEST PREPARATION FOR LEATHER 
BELTING IN THE MARKET, 


Makes it soft and pliable, producing no sponginess. 
Contains no gener or fatty oils that soon become 
rancid, thereby causing leather to dry and crack. 
per does it contain tallow, resin, acid or residuum, 

but isa harmonious union of the best ingredients of the 


Animal, Vegetable & Mineral Kingdom. 


Being an oil, it is always ready for use, and may be 
applied when belts are running, and will keep them 
in tine condition. 

It is clean to use, as it penetrates the poresand leaves 
nothing “n the surface to collect dust and dirt. 

Sent to re sponsible parties on trial when desired. 

Send for circular. Put up in Cans and Barrels. 


A. H. DOWNER, 
Inventor and Sole Manufacturer, 
Office, 17 Peck Slip, New York, 


Send for Illustrated 
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Steam Pumps, 
AIR COMPRESSORS, 
Friction Hoisting Engines, 


oo <x | Vacuum Pumps & Condensers, 


Mechanical Movement GENERAL MACHINERY 
Patented March Sth, 1880. Ste am Engines. 


A positive and perfectly noiseless | 
substitute for Pawl and Ratchet. Capacity to bore Cylinders 110 Inches Diameter. and 
turn Fly Wheels of 24 feet. 


THE NORWALK TRO WORKS C0. 


Helstion Mac hiner y, ‘the Ste e ring y Foren atus | 
South Norwalk, Conn. 








of Ships, or in any place where it is de ‘sirable | 
to resist any applic ation of power ona shaft, 
from either direction, while at the same time 
it may be easily turned by the operator. 


EDWARD WRIGHT & CO. 
WORCESTER, MASS. 


Pattern and Brand Letters. 


VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 
Corner Fulton and Dutch Sts., 
NEW YORK: 


WOOD WORKING MACHINERY. 
J. A. FAY & CO., 


BUILDERS OF 


(MPROVED MACHINERY FOR WOOD CUTTING, 


Numbering some 800 different 
Machines—Planing and Matching 
Machines, Surface Planing Ma- 
chines, Molding and Tenoning 
Machines, Mortising and Borin 
Machines, Carving and Dovetait 
ing Sachtnen, thalline and Friez- | 
ing Machines, Horizontal and 
Vertical Boring Machines. 
Improved Variety & Uuiversal | 
woop WORKERS. 
Band, Scroll, Ripping and Cut- 
= ting-off Saws, Band and Circular | 
== Resawing Machines, Spoke and 
Wheel Machinery, Shafting, 
Han ers and Pulleys, etc., etc. Original in design, 
Hanger in construction, perfect in workmanship, saves 
labor, economizes lumber, and its productions are of | 
the highe st standard of excellence. Send for Cir- | 
culars and Prices. | 


J. A. FAY & CO.. Cincinnati, Ohio, U.S.A. | 

















WE CHALLENGE THE WORLD FOR ITS EQUAL. 
RUEFEWNER & DUNN, 
Schuylkill Falls, Philadelphia. 








Patentees and sole manufacturers of the Excelsior 
Steel Tube Cleaners. $1.00 per inch. Most liberal 
discounts to dealers. Send for circular. 


W. C. YOUNG & CO. 


Manutacturers of 


Hand Lathes, 
Foot Power Lathes, 
Slide Rests, &c. 


WORCESTHR, MASS. 




















THE FARMER LATHE-DRILL AND TOOL CoO. 


LEOMINSTER, MASS., U. S. 
MANUFACTURERS OF 


Drills and Machinists’ Small Tools. 


Attention given to making Drills for special purposes, either straight flute, or twisted 
\lso, manufacturers of the NEW PATENT LA'THE-DRILLS, to which we would call the 
ittention of those who work in Copper, Brass, and the so‘tcr metals. For price list and further infor- 
nation address as above, or 


L. B. RUSSELL, Gen. Agent, 96% Summer St., Boston, Mass. 





SAMUEL A. BECKETT, Mechanical Engineer. FREDERICK H McDOWKLL, Engineer of Mines, 


Beckett & McDowell, 


MINING AND MECHANICAL ENGINEERS 


AND 


Steam Engines and Mining Machinery, 


MANUFACTURERS OF 





| The * VICTORY” Steam Cylinder Lubricater. | 





Office, 17 COURTLANDT ST., NEW YORK. 


Works N. J. 


A. F. PRENTICE & CO. 


Manufacturers of 


Light Machinists’ Tools. 
FOOT POWEK LATHES A SPECIALTY. 
54 Hermon Street, 
WORCESTER, Mass. 


Hoisting Engines & Elevators 
Friction Clutch Pulleys and Cut-off Couplings. 


We manufacture the *‘Giant Friction Clutch Pulley,” known as 
the ‘“‘ Captain.” Is the Best in the World for connecting the gear- 
‘ ing of callender rolls, hoisting coal, logs or freight. Our Clutch can 
connect any amount of power, at any speed, without slacking the motive power in the 
least, and gives no shock, is easy to ship and unship, in fact, this is the only Clutch that 
can do heavy work satisfactorily. D. FRISBIE & CO., New Haven, Conn, 


at Arlington, 


T. NEW’S PREPARED 


ROOFINC. 


Applied by ordinary workmen 
Circulars and samples free, 
38 John Street, New York, 





For steep or flat roofs. 
at one-third the cost of tin, 
Accents Wanted. ‘I’. NEW, 





Safe, Durable and 
Reasonable in Price, 
















































14 AMERICAN 


THE “BROWN” AUTOMATIC 


UNEXCELLED 


CUT-OFF 
ans IN GE LI IN Ei. 


r 


FOR a 
ba a FOR PRICES AND 
ECONOMY 
AND INFORMATION. 


DURABILITY. = 


C.-H. BROWN & CO., Sole 5 Manidfentuteta, 
FITCHBURG, MASS. 








MA CHINIST. 


Patent asommatle Cut-off 


STEAM ENCINE. 


Wm. Wright, Patentee and Builder, 
NEWBURGH, N. Y. 7 


The most economical in the use 
of fuel, the simplest in construc- 
tion, and altogether the best cut- 
off engine in the market. 

COMPOUND ENGINES for 
CityWater Works; also for Manu 
facturing purposes, &c. (Highest 
duty a) Marine and 
Stationary Engine 

STEAM BOILE RS and TANKS. 
Light and Heavy Forgings, Shaft- 
ing, Pulleys, Hangers, Mill Work, 
Iron and Brass Castings, &c. : 

A large general assortment of = 
Patterns on hand. ‘ 


[December 18, 1880 












LAWRENCE ENGINE, 


A FIRST-CLASS 
AUTOMATIC @zx STATIONARY 


ENGINE. 


Highest Economy. Best Workmanship at a Moderate Price. 
ARMINGTON & SIMS, - LAWRENCE, Mass. 





UPTON, New Englana Agent, 7 Oliver Street, Boston. 





H.PRENTISS AND COMPANY 


14 DEY STREET, NEW YORK. 
Agency of 
THE UNIVERSAL LATHE DRILL, 
BURNES PAT. DIE STOCK, 
DEVERALL’S PAT. OILERS, 
Etc., 


THE TANITE CoO. 
REYNOLDS & CO. 
BILLINGS & SPENCER CO. 
H.L.SHEPARD & CO.. and fer 


SPECIALLY LOW PRICES 


Ete. 





FOR GHARLES MURRAY. | 
Vertical En ines ENGRAVER ON Woof), 
4 si No. 58 Ann Sr. > 
The best made. 2% to 15 horse power. Write for 


NEW Y ork. 


et Pi artic “cine irs to WILLIAM Cooke, 6 Cortlandt St., 


THE NASON MANUFACTURING CO. 


DESIGNERS AND CONSTRUCTORS OF 


STEAM AND HOT WATER APPARATUS. 


PUBLIC BUILDINGS, HOTELS, APARTMENT HOUSES, STORES & DWELLINGS. 
PARTICULAR ATTENTION GIVEN TO THE PREPARATION OF SPECIFICATIONS & ESTIMATES. 
Nos. 7! Beekman and 71 Fulton Sts., New York. 
BOILERS. RADIATORS. VENTILATING FANS, 


MONTGOMERY BOILER AND MACHINE wORKS. 











WM. T. BATE & SO 


MANUFACTURERS OF 


Bates Patent Steam calla 


Iron Founders, 
Boiler Makers AnD 
Machinists. 


= Conshohocken, 


PENNA. 





A large number of these boilers in 
use in the best establishments and in- 
stitutions, showing Splendid Results 
in the way of ecouomy, efficiency, 
durability and convenience of clean- 
ing. We refer to parties using. Write 
for particulars. 








THE 


HANCOCK INSPIRATOR CO. 


MANUFACTURERS OF 


INSPIRATORS, EJECTORS, 


—AND— 


GENERAL JET APPARATUS, 


34 Beach Street, Boston, Mass. 
35 Queen Victoria St., London, Engiand. 








SEND FOR 


New slo and Reduced Price List 


Lathe and Drill Chucks 


Containing New Designs and Improvements. 
JUST ISSUED BY 


HARTFORD, CONN. 
ANEMOMETERS OR AIR METERS 


For measuring the velocity of air currents in mines, 

sewers, hospitals, etc. Instruments of precision 

used in civil and mechanical engineering imported 
and manufactured by 


JAMES PRENTICE, 


164 BROADWAY, NEW YORK. 


FRASSE & COMPANY, 


62 Chatham Street New York, 


PROPRIETORS OF THE 


| Briggs, & Leader, Lathes, 


SOLE AGENTS FOR 


ELTERICH’S TAPS AND DIES, 


Comprising the best assort- 
ment and largest variety, of 
threads, from 1-16 to 4 inch 
in the United States. 
Send for circular. 
Importers of STUBS’ TOOLS, 
FILES, and STEEL WIRE, 





A. F. CUSHMAN, 
THE BELMONTYLE OIL 


Prevents Rust, Wook Cals —o-s 
on Fire Arms, Machinery, Tools, Cutlery, S 
Saws, Skates, Stoves, Hardware, &c., without’ ys 

to the polish. In use over 10 years. Highest Testi- 

monials. Samples 50 cents, three for $1.00, sent free 
of expressage. Send for circular. 





Belmontyle Oil Co., 
SOLE MANUFACTURERS, 
New York. 


150 Front Street, 














and GROBET FILES. 
Agents for the U. 8S. of Rolla 
son’s Patent Steel Music 
Wire. 
=>—~ No. 0 to No. 32 (Music Wire 
Gauge) always in Stock. 











PORTABLE AND STATIONARY 
Engines and Boilers, 


24 to15 H. P. Return Flue Boiler, large Fire tit 


no sparks. Do not fail to send for circular to AND SUPPLIES FOR MACHINISTS A 
__ SKINNER & WOOD, Erie, Pa. SPECIALTY. 


STOW FLEXIBLE SHAFT CO., Limited, 


Sole manufacturers for other than dental purposes of the popular 


STOW FLEXIBLE SHAFTS 
AND TOOLS AND MACHINES OPERATED THEREWITH. 


In connection with our newly patented ‘‘Round-about Transfer” we command a whole shop from 
one Countershaft with a tool that is truly portable, either for Drilling, Boring, Kmery Grinding, 
Polishing, Brushing, &c., &c. Send for Circular to 


1505 to 1509 Pennsylvania Avenue, 


Sole Agents for Chateau’s French Emery Paper. 


Fine Tools, Files, Steel Wire 


Silver Solder for Brazing Band Saws, 








Philadelphia, Pa. 


| KORTINGS STEAM BLAST NOZZLE 


FOR INCREASING DRAUGHT IN CHIMNEYS. 


And also for use in Smoke Stacks of Steam Vessels, 
Can be used as Steam Ventilator for Mines. 


A. ALLER, | 09 Liberty St., New York. 


Send for Circular, 


D. SAUNDERS’ SONS, 


YONKERS, N. Y. 


Manufacturers of 


DTEAM & GAO EITTERY’ TO0LI, 


ALSO, 


THE I. X. L. 
NEW PIPE-THREADING MACHINE. 


Pipe Cutting and Threading 
Machines for Pipe Mill Use, &c, 
a specialty. 


SEND FOR CIRCULARS, 





NY 











ft 
. 








FOR SAE. 
One Regulating Cut-off Condensing En- 


gine of 250 H. P. Also a great variety of 
ingines, Boilers and other Machinery, both 
new and second-hand. Send for Circulars. 


8s. L. HOLT & CO, 





67 Sudbury Street, Boston 


Mechanical Books. 


Send 16@ cents for 96 page Catalogue of Books 
for Machinists and Engineers. 


D. VAN NOSTRAND, 
28 Murray & 27 Warren Sts., New York, 
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STEEL AND IRON 
BOILERS. 


All sizes to 225 horse 
power. 


HORIZONTAL. 
VERTICAL 
Automatic Cut-off 


ENGINES. 


Yacht Engines, 
Semi-Portable 
Engines. 





Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 











Working without Boiler, Steam, Coal, Ashes or Attendance. 
Started Instantly by a Match,it gives full powerimmediately, 
WHEN STOPPED, ALL EXPENSE CEASES, 
No Explosions; No Fires nor Cinders; No Gauges; No Pumps; 
Engineer or other attendant while running. 


UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running smal! Shops, etc. 
2,4 and 7H. P. and upwards. Built by 


SCHLEICHER, SCHUMM & CO., 3045 Chestnut Street, Philadelphia. 
Boston Agency, HEL L, CLARKE & CO,, 36 and 38 Oliver Street. 
New York City Agency, HM. S. MANNING & CO., 111 Liberty Street. 


CORLISS STEAM ENGINES, 


MADE BY 


WATTS, CAMPBELL & C0. 
Passaic Machine Works, 


NEWARK, N. Jd. 
MANUFACTURERS OF THE 


IMPROVED CORLISS 
Compound Steam Engine, 


Horizontal Beam and Vertical 
Direct Acting Condensing and 
Non-Condensing, in sizes vary- 
ing from 30 to 2,000 Horse 


No 














Power. (Send for Circular. 
LANE ¢& BODLEY co.) éé D) 
OIMCINNATT, ©. e “Ane bolt roreune: Machine 
Manufacturers of Wilson’s Patent Free Open Double ) 
Disk 


THE PALMER POWER HAMMER, 
Engine Lathes, 


And General Machine Tools a Specialty. Address, for 
circulars and prices, 


S.C. FORSAITH & GO. 
Machinists and General Machine Dealers, 


MANCHESTER, N. H. 
Branch Office and Warerooms, 
207-209 CENTRE STREET, N. Y. Ce 


REVER VALVE, 
for Steam or Water, from 13’ to 6”, This valve has 
peculiar merits as a throttle valve for steam engines, 
and is well adapted to the use of a Sawyer’s Valve, in 
veaee Fad the butterfly. Send for our catalogue and 
price Ds 


$125. ENGINE LATHES, $125. 


First-Class in Every Respect. 
CALL AT 


A. J. WILKINSON & CO.’S, 


184 to 188 Washington Street, 
BOSTON, 


SECOND-HAND 


and NEW TOOLS 
FOR SALE LOW. 


November List No. !. 


Pit Lathe, 31)4 ft. swing, will turn a pulley as wide as 
9 ft. face. 

Pit Lathe, 16 ft. swing, will tnrna pulley 30 inch face, 
with gear-cutting attachment. 

Lathe, 40 in. swing, 27 ft. bed. 

Lathe, 54 in. swing, 26 ft. bed. 

Lathe, 100 in. swing, 18 ft. bed. 

Lathe, 28 in. swing, 26 ft. bed. 

Lathe, 24 in. swing, 15 ft. bed. 

Lathe, 21 in. swing, 8 ft. bed. 

Lathe, 19 in. swing, 634 ft. bed. 

Engine Lathes, 4 it. bed. 

Horizontal Drilling Lathe, 24 in. swing, 19 ft. bed. 

Planer, $2 in. wide, 6 ft. long. 








ee bo ll OW A) 


[GAN 
ft ME FATOR 


AMERICAN LUBRICATOR CO. 
DETROIT. MICH.U.S.A. 


SEND FOR PAMPHLET, 
“3SN NI ONWSNOHILN3 








‘RALPH R. OSGOOD’S BOOM DREDGE. 


Adapted to all kinds of un ier-water excavation. 
tuaranteed to excavate 50 per cent. more material 
rom hard bottom than any other machine made, 
ull things being equal. Tllustrative pamphlets, 
-omparative strain sheets and estimates furnished. 
mapplication. ("See AMERICAN MACHINIST of 
July 31, 1880. Address 


Planer, 26 in. wide, 5 ft. long. New RALPH R. OSCOOD, Troy, N. Y. 
Planer, 16 in. wide, 8 ft. long. New. 7" When in New York City will be 81 Astor House. 


Planer, 24 in. wide, 6 ft. long. 
Planer, 33 in. wide, 5 ft long. 
Planer. 32 in wide, 8ft. long. 
Planer, 52 in. wide, 18 ft. long. 
Dimension Planer, 24 in. x 18 ft. 





| J. A. FAY & CO. (CHICAGO STORE,) 
Keep'in stock a full line of Wood-Working Ma- 
chinery of thet own manufacture. (Shops, Cincinnati, O.) 


AMERICAN MACHINIST. 


ALMOND 


DRILL 


CHUCK 


Made of Steel throughout, 
equal to _ any work re- 
quired of it. Runs perfectly 

For sale by all Machinists’ 


po Tee ‘i 


Feed Water 
HEATER 


“sy 






true. 








Supply Stores. AND 
T. R. ALMOND, 
84 Pearl Street, Brooklyn, N. Y. PyR [ ; h, 
EMPIRE Pan 


c For Heating and 
| Purifying Water 
Improved, without 
Belts, Bellows, Crank 
Pins, Dead Centers or 
Back motion. Send for 
circular. 
Empire Portable 
Forge Co. 
Conoes, N. Y. 


ANVILLE —, cyarers- 
X> MAN PLANERS AND saint BY 
HENDEY MACHINE CO. 
7 WotcoTTVILLE CONN. 
SEND FOR “CATALOGUE. 


for Steam 


Soilers 


Bg, Wn, Allen & Sons, 
P WORCESTER, Mass. 
The Hendey Machine Co. 


WOLCOTTVILLE, CONN., U. 8. 


Manville Patent Iron Planers and Shapers. 


ft.x 16 in.,5 ft.x 






















15 in. Shapers, 24 in. Shapers, 3 

20 in., 6 ft. x 24 in., 8 ft. x 244in. Planers, Amateurs’ 
Hand Planers, with chuck and centers, Hollow 
* Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata- 


| logue gives many names of users of our tools. 


GRAYING & 





SECOND-HAND AND NEW 


Machinists’ Tools. 


DECEMBER Ist, 1880. 


JECHANICAL WoRK WORK A J \ QV 
DH. TUTTLE.N°S BEEKMAN ST ..NLY| 


“The Sweetiand Chuck.” 











Ames. New. 
Gauge, W. & 


One Engine Lathe, 90 in. x 20 ft. 


One 42 in. x6) ft. Ww. 





One ‘ ag 28 in. x 27 “tt. For shafting. New 

One “ ” 24in.x12ft. Ames, New. 

One ‘* se 24 in. x 10 ft. ee “ 

One ‘* - 20in.x 8 ft. “= nha 

One ‘“ “6 20in.x 12ft. Fifield. New. 

One * “ 15in.x 6ft. Good order. 

Two ‘* as 16in. x 8 ft. Ames, new. 

One *“ 10 in. x Sft. Ames. New. UNIVERSAL, INDEPENDENT AND 
One *“ si 3m. 6. 

One 52 in. x 36 tt. Lathe. ECCENTRIC, 


One Hand Lathe, 11 in. x 4% ft. 
Four * “ Tin. x9 ft. 
One Planer, 24 in. x 5 ft. 


New Spencer. UNEXCELLED for ACCURACY, STRENGTH, 


DURABILITY AND SIMPLICIPY OF 


One “ 24in.x6ft. Ames. New. wMVerTRion 7 
One 6 20in.x 5ft. Pratt & Whitney. OSHSTROCTION. 
One > 16in. x 3ft. New Haven. 


SWEETLAND & COMPANY, 


{26 Union St., New Haven, Conn 


‘ 
“ 
ne Mach 
Bollstoue Machine Co, 
Fircusura, Mass, 
Rotary and Stationary 
Bed Planers, Wardwell’s 
Patent Saw Benches, 
Waymouth Lathes, 
and large number of spec 
ial machines. 
Se, We also carry a large 
s stock of Second-Hand Ma- 
chinery Send stamp for 
Catalogue. 


One No. 1 Screw Mac hine, Jones & Lawson. 

One No.3 * Pratt & Whitney. 

Four 9 in. Stroke Shapers, New, Hewes & Phillips. 

Two 15 in. Stroke Hendey Shapers. New. 

One 38 1n. Drill, Bk. Geared and Self-Feed. 

One 32 in. Drill. Bk, Geared. 

Two 36,in, Drills Bk. Geared, Self-Feed. 

Three 20 in. Drill. Prentiss, new. 

One 5 Spindle Chucking & Drilling Mach. Rem ington. 

One Gear Cutter, Gould. 

One ‘ “  Whiton. New. 

Three Newell Punch Presses. 

Wilder Punch Press. 

One No. 4 “ # Geared. New 

One Bliss & Wiliams Punch Press, 

One No. 6 Wilder Shear. Geared, new. 

Seven Stephens’ Vises. Also, Parker Vises. 

Gear Cutters Milier’s Gang Drills and other special 
Machinery. 


E. P. BULLARD, 
(4 Dey Street, New York 


General Eastern Agent for 


Akron Iron Co’s Patent Hot Polished Water Wheel Gover nor 


SHAFTINC. 





New. 


L. W 















7. Pond. 


“Al order, 





TOOLS for Machinists, Carpenters, Amateurs, Jew- 


ellers, Model Makers, Blacksmiths, Coachmake ra ete. 
Send for Catalogue, and state what kind of Tools you requi 


TALLMAN & MeF ADDEN, 607 Market St., Philad’ a. 











Improved. 





Upright Drill Press, 16 in. swing. 

Upright Drill Press, 48 in. swing. 

Suspension Drill. 

Upright Boring Mill,4 . between uprights. 

Gear Cutting Machine, 24 in. 

Boring Bar, 1234 in. sem. ” 10 ft long, self-feeding. 
Boring Bar, 9 in. diam. 8'4 ft. long, self-feeding 
Forcing Machine, for foreting shafts off pulleys. 
Crank Planer. 

Combined Punch and Shear. 

Power Press. 

8x12 Horizontal Engine. 

Two M Kenzie Cupolas, 4 ft. x 449 inside. 

No. 7 Sturtevant Blower. | 
Rattler, Ladies, &c., &c. | 
Seven Cranes. 

Jig Saw. 

Pattern Makers’ Lathe. 

Post Drills. 

Pratt & Whitney Bar Iron Cutter. 

Lathe, 16 x 6. 


The Wood & Light Machine Co. 
PATTERNS 





Agents for and keep in stock eee Planers. 
Steem Pumps and Supplies. J. AY & C hs ¢ 


NEW ELL'S 


PATENT 


Universal Grinder. 


Has no equal for grinding grain or pulverizing 
quartz, phonsnates, bone, cement, oyster shells, 
scraps, glue, fire clay, and other artic les of similar 
nature. Is unrivaled in the amount of work it will 
do in any given time and in the economy of power 


bicago, 





Of Machinists’ Tools are for sale at very low prices. | used. Delive rs a perfectly GRAN ULATED 
7 . article. In grinding grain the meal IS NOT 
For Sale by HEATED. It is compact, portable and not ex- 

ensive 


Call and see the machine at work at 


Foot West 19th St., New York City. 
NEWELL & CHAPIN. 


The George Place Machinery Agency, | 


121 Chambers and 103 Reade St., 
NEW YORK. 


Drills, | 
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me Z, s - COHOES IRON FOUNDRY & MACHINE COMP’Y 
wo - T. COHOES, N. Y- 
o < Bs ; = " 
=f sé CLARK’S RUBBER WHEELS. 
4 4 5 S This wheel isthe best now 
a 4 = in the market, and is attract- 
I q ing the attention of large 
' manufacturers on account of 
oO 4 the great saving of floors, 
which is ten times greater 
B than the extra cost of this 
wheel. 
” Adapted to all purposes, 
aa viz.. warehouse trucks, plat- 
> form trucks, scales, boxes, 
baskets and heavy casters. 
ud ee . For full particulars, address 
<= Gear Cutting Machine 4 
’ | SEO. P CLARK, Windsor Locks, Conn. 






























) 


1L¢ AMERICAN 


INDEX PLATES 


For Cear-Cutting Machines 


AND DRILLED TO ORDER, WITH ANY REQUIRED NUMBER OF 
HOLES, OR CUT UPON THE EDGE FOR SCREW. 


SPUR AND BEVELED GEAR AND RACKS, 


FOR PATTERNS OR FOR USE, CUT TO ORDER, 


MADE 


ALSO, 


Rosettes for Jewelers’ & Watch-Case Makers’ Engine Lathes. | 
HOLES DRILLED 


IN STRAIGHT LINES OF ANY REQUIRED NUMBER TO THE 
SPECIAL TOOLS AND CARE USED TO INSURE ACCURACY. 


INCH, 


Circulars giving number of holes for different sizes of index plates sent per mail on 
application. Address 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I. 
CAR WHEEL AND AXLE 


MACHINERY, 
R, ‘B. and Locomotive Shop Beuipments. 








‘DOUBLE ‘AXLE LATHE. 
NILES TOOL WORKS, 


HAMILTON, OHIO. 
Babcock & Wilcox Water-Tube Steam Boiler. 


Adapted for all Purposes. Safe from 
Explosions, 

3,191 H. P. in use by SINGER MF"G CO., New York; 
H. P. by HARRISON, HAVEMEYER & CC., Philadel 
2,580 H. P. by DeC ASTRO t po INNE R SUGAR RE 
ING CO. Brooklyn AMERICAN GRAPE 
SUGAR UO., Bu Oe 30 Wt ip. by hath ay tt & MOORE 

ae rR © 0. .. Wilmington ; 720 I RITAN WOOL. 
EN M ILLS. ‘New Jersey; 600 H. Pp Ao ASTU DEBAKER 
BROS. MPG C O., South Bend, ipa. nia hundreds of others 
mn all kinds of business, from 50 H. P. to 2 000 H. P. eac 
Centennial Exposition Medal awarded this boiler for highest 
economy and etticiency on tes 

Illustrated Circulars a other desired information 
promptly furnished. 

BABCOCK & WILCOX, Engineers, 
30 Courtiandt Street, New York 


Emery Wheels & rinding Machines. 


THE TANITE CoO. 
Sttondsburg, Monroe County, Pa. 


ve directed to us at any of the following addresses, at each of 





hia: 












sk : 
. San Francisco, 2 & 4 California St. 
sake St. Philadel iphia, 11 North Sixth St. 
n Third St. Boston, 21 Doane Sr. 
North Second St. Portland, Oregon, 43 Front St. 
&t Second St. London, 9 St. Andrew's St., Holborn 


st Main we Viaduct, E. 
. Liverpool, 4, T heTemple 


Sydney, N.S. W. , ll Pitt 


Dale St. 


Bt. 





Brass Gears of supe- 
rior quality, in great 
variety, sent by mail 
at low prices. 

GEv., B. G RANT, 
Alden St., op. 90 Sud- 
bury St., Boston, Mass 


Tron Gears of all sizes 
and kinds to order 
Job Gear Cutting a 
specialty 
Facilities compiete. 
Send for Catalogue. 


PRICES REOUCED. SEND FOR NEW CATALOGUE. 


CLAY.TON STEAM PUMP WORKS, 


14 AND 16 WATER STREET, BROOKLYN,N.Y. 






MACHIN IsT. <alepapr 18, 1880 


THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U.S. A. 


MACHINISTS’ TOOLS, 


AND SEWING MACHINE MACHINERY 


Q 
q 
4 


and a variety of Brass Work. 


REVOLVING HEAD SCREW MACHINES 
for Finishing Screws, Studs, &c., from the rod of 
metal, also for Finishing Bevel Gears, 
Screw Shaving and Screw Slotting Machines, 
TAPPING MACHINES. 


Balance Wheels, and other parts of Sewing Machines, 


Screw MacuIne witH WIRE FEED. 
Send for [Illustrated Catalogue and Price Lists. 


THE BILLINGS & SPENCER C0, 


EK. BILurnes, Pres’t. 
rade /Q\ Mar. HARTFORD, Conn. 


. H. Hout, Treasurer. 
MANUFACTURERS OF 


SCREW PLATES AND DIES, 


TAP AND REAMER WRENCHES, 


Genuine Packer Ratchet Drills, Clamp, Die and Common Lathe Dogs, 
Billings’ Pat. Adjustable Pocket Wrenches, Barwick Pipe Wrenches, 
Combination Pliers, Beach’s Pat. Thread-cutting Tool, 
Spencer’s Pat. Recapper and Uncapper, for Shot-Gun Shells, 
Billings’ Pat. Drop Forged and Cold Pressed Sewing Machine Shuttles. 


AND ALL DESCRIPTIONS OF 


STEEL AND IRON DROP FORCINGCS, 


FOR 


Guns, Pistols, Sewing Machines, Machinists’ Tools, 


And Machineryv Generally. 








—o 
el ae 





GOLD MEDAL AWARDED, PARIS EXPOSITION, 1878. 


BLISS & WILLIAMS, 


PLYMOUTH, PEARL & JOHN STREETS, BROOKLYN, N. Y. 
Manufacturers of all kinds of 
Presses, Dies and Special Machinery 
FOR WORKING SHEET METALS, &c. 
FRUIT AND OTHER CAN RA a lad 
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J. M. ALLEN, PRESIDENT. o 4 
W. B. FRANKLIN, Vice-PResment. £ . 
J. B. PIERCE, SECRETARY. ” < 
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DO YOU WANT TO BECOME A TELEGRAPH OPERATOR? 
Send 20 cents for Best ILLUSTRATED of E. JONES & BRO., Cincinnati, 0. 


INnstRUCTION Book published. 
Consulting Engineer, 


JAMES W. SEE, HAMILTON, OHIO. 











HAMILTON, OHIO., U. 8. A. 


New and Improved Patterns of 


STEAM PUMPING MACHINERY, 


FOR 
Boiler Feeding, Water Works 


and all general and special Pumping 
purposes. 


Send for New Catalogue, illustrating 


PUNCHING PRESSES, 
DIES AND OTHER TOOLS 


For the manufacture of all kinds of 


Sheet Metal Goods, Drop Forgings, &c. 
STILES & PARKER PRESS C0. 


MIDDLETOWN, CONN. 








MANUFACTURER 


iJ.M.CARPENTER ‘Sait 


Hi initial, TAPS & DIES. 


< 


PAWTUCKET.R.I. 









every variety of Pumping Machinery. 
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